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The Phase I, Volumeg RemovalAction System Design compiles the design

documentsprepared for the Phase II RemovalAction to be conductedat 'Wright-

PattersonAir Force Base, Ohio. These documents,which are presented in Ap-

pendices to Volume 9, include:

• Appendix A -, ProcessDesign, which presents the 30 percent
design for the ground water treatmentsystem
(GWTS).

• Appendix B - Design Packages ] and 2 for Earthworkand Road
Construction,and the DischargePipeline,
respectively;no drawings are included in the
appendix.

• Appendix C - Design Package 3 for installationof the Ground
Water ExtractionWell(s).

• Appendix D - Design Package 4 for installationof the
MonitoringWell Instrumentation.

• Appendix E - Design Package5 for installationof the Ground
Water TreatmentSystem;this Design Package is
incorporatedby referencebecauseof'its size.

Previous Phase I activitiessummarizedin the Focused FeasibilityStudy

(FFS) Report (Phase I, Volume 8) resulted in the selectionof a removal alter-,

native to prevent, to the extent practicable,the movement of ground water

contaminatedwith chlorinatedVOCs across the southwestboundary of Area C.

Consistentwith the objectivesof a time-criticalremovalaction, the inves-

tigation of ground water qualityand hydrogeologyunder Phase I was very

limitedin scope. However, sufficientinformationwas obtained to determine

the existenceof ground water contaminationrequiringnear-termnlitigation,to

select a mitigatingmeasure, and to develop a design for a removal alter-

native. The scope of the investigationdid not permit developmentof data

that could be used to predictthe detailed responseof the aquifer to extrac-

tion well pumpingor the qua]ityof the extractedwater through time.

Rather than conductmonths of additionalinvestigationto reduce some of

the uncertainty,the ObservationalMethod approachhas been employed. This

approachwill be implementedby constructingthe entire water treatmentsystem
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(duringPhase II) as designed (presentedin Phase I, Volume g), but initially

installingonly one extractionweil. The extractionwell will be pumped and

water will be dischargedto the treatmentsystem. Water levels in a number of

surroundingmonitoring wells will be measured, and influentand effluentwater

quality relative to the treatmentsystem will be monitoredon a frequent

basis. In addition,water qualityat various locationsin the aquiferwill be

assessedperiodicallythrough samplingand analysis. A detailed operating

record of the extractionwell and treatmentsystem will also be maintained.

The design presented in the Volume g RemovalAction Design is based on

'theconclusionsof the FFS report,which identifiedair strippingas the

preferredground water treatmentalternative. During the developmentof the

treatmentalternativesfor the FFS, the relativelyhigh iron content in the

ground water was identifiedas potentiallyinhibitingthe long-termeffec-

tiveness of the four treatmenttechnologiesidentified. To enhance the effec-

tiveness of the primary technologies,pretreatmentby a conventional-iron

removal processwas included in the processdescriptionspresented in the FFS.

l'heresults of the detailedanalysis in the FFS showed a clear

preferencefor air stripping. Followingthe completionof the FFS, several

potentialair strippingtechnologies,includingpacked air strippingcolumms

and aeratedtanks, were evaluatedrelative to iron removal/impact. This

_valuationresulted in the design of the aerated tank system without pre- or

post-treatment,which is describedin Section 2.0 of Volume 9.

The primary advantageof the aeratedtank system over a packed-towerair

column is that pretreatmentto remove iron is not required. In addition,the

aerationtank system is more flexibleto changes in ground water flow rates

than the packed column. Thus, the processdesign presentedirlAppendix A does

not includetreatment and/or removalof iron and calcium. Contingencyplans

for addressingiron and/or calciumtreatment/removalare presented in the

System PerformanceMonitoringPlan. '[hetreatment systemdescribed in Volume

g is capableof incorporatin_additionalprocess capabilities(e.g., pH

controlor filtration)as needed. In accordancewith the ObservationalMethod

approachemployed for this design,treatmentsystem performancedata will be

acquiredto evaluate the need for any additionaltreatmentprovisions.
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ACRONY_B_S.

ABW Air Base Wing

CERCLA ComprehensiveEnvironmentalRe-
sponse,Compensation,and Liability
Act

CW ClusterWell

EMO EnvironmentalManagementOperations

EW Extraction Well

FIR Field InvestigationReport

FFS FocusedFeasibilityStudy

'FS FeasibilityStudy

gpm Gallonsper Minute

GWTS Ground Water Treatment System

HSP Health and Safety Plan

IRP InstallationRestorationProgram

IT InternationalTechnologyCorporation

L Liter

MCL Maximum ContaminantLevel

mg MiIligrams

NPL NationalPrioritiesList

OEPA Ohio EnvironmentalProtectionAgency

OMP Operationsand MaintenancePlan

PFD Process Flow Diagram

P&ID Piping& InstrumentationDiagram

QAPP QualityAssuranceProject Plan

RI Remedia,lInvestigation

SARA SuperfundAmendments and Reauthoriz-
ation Act of 1986
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SOP Standard OperatingProcedures

SPMP System PerformanceMonitoring Plan

TCE Trichloroethene

TCL Target Compound List

TEP Test and EvaluationPlan

U.S. EPA U.S. EnvironmentalProtectionAgency

VOC Volatile OrganicCompound

WP Work Plan

WPAFB Wright-PattersonAir Force Base

_g Micrograms
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1.0 INTRODUCTION

I.I BACKGROUND

This RemovalAction System Design has been prepared as a Phase I Volume

for the implementationof the Phase II removalaction at Wright-PattersonAir

Force Base (WPAFB)near Dayton, Ohio. The objectiveof the removal action is

to prevent, to the extent practicable,the migrationof ground water con-

taminatedwith chlorinatedvolatile organiccompounds (VOCs)across the south-

west boundary of Area C. This removal action was initiatedthrough the

InstallationRestorationProgram (IRP) in accordancewith AdministrativeOr-

ders on Consent issued to WPAFB from the Ohio EnvironmentalProtectionAgency

(OEPA)o The Base entered into AdministrativeOrders on Consentwith the State

of Ohio on February9, 1988 which requirescompliancewith State of Ohio en-

vironmental law. In October 1989, the Base was placed on the National

PrioritiesList (NPL) by the U.S. EnvironmentalProtectionAgency (U.S. EPA).

Subsequently,in March 1991, the Base entered into a Federal FacilitiesAgree-

ment in accordancewith the ComprehensiveEnvironmentalResponse,Compen-

sation, and LiabilityAct (CERCLA)Section 120. CERCLA, as amended by the

SuperfundAmendments and ReauthorizationAct of 1986 (SARA),requires federal

installationsto complywith Federal and State environmentallaws and

regulations.

WPAFB has retainedthe servicesof EnvironmentalManagementOperations

(EMO)(a)and its principlesubcontractor,IT Corporation(IT), to preparethe

removal action design and performthe Phase II removal action. This work will

be implementedwith regulatoryoversightand consultationfrom the OEPA and

the U.S. EPA Region V.

The projectconsists of the followingtwo major phases of work"

• Phase I - Time-criticalinvestigationof ground water contamina-
tion at tilesouthwestboundaryof Area C and along the
SpringfieldPike boundaryof Area B, and as-
sessment/designof removal actiontechnologies.

(a) EMO is operated for the Departmentof Energy by Battelle Memorial
Institute.
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, Phase II Time-criticalpreventionof migrationof contaminated
ground water across the Area C base boundariesad-
dressed in Phase I

Previous Phase I activitiessummarizedin the FocusedFeasibilityStudy

(FFS) Report (Phase I, Volume 8) resulted in the selectionof a removal alter-

native to prevent, to the extent practicable,the movement of ground water

contaminatedwith chlorinatedVOCs across the _outhwestboundary of Area C.

Consistentwith the objectivesof a time-criticalremoval action,the inves-

tigationof ground water .]ualityand hydrogeologyunder Phase I was very

limitedin scope. However, sufficientinformationwas obtained to determine

the existenceof ground water contaminationrequiringnear-termmitigation,to

select a mitigatingmeasure, and to develop a design for'a removal alter-

native. The scope of the investigationdid not permitdevelopmentof data

that could be used to predictthe detailed responseof the aquifer to extrac-

tion well pumpingor the qualityof the extractedwater through time.

Rather than conduct months of additional investigationto reduce some of

the uncertainty,the ObservationalMethod approach has been employed. This

approachwill be implementedby constructingthe entirewater treatment system

(duringPhase II) as designed (presentedherein), but initiallyinstalling

only one extraction weil. The extractionwell will be pumped and water will

be discharged to the treatmentsystem. Water levels in a number of surroun-

ding monitoringwells will be measured, and influentand effluent water

qualityrelative to the treatmentsystem will be monitoredon a frequent

basis. In addition,water quality at variouslocationsin the aquiferwill be

assessedperiodicallythroughsampling and analysis. A detailed operating

record of the extractionwell and treatmentsystem will also be maintained,

Changes in water levels at various locationswithin the aquiferwill be

used to gain an increasedunderstandingof the aquiferhydrology, lhis infor-

mation will be utilizedto refine the computerizedground water model of the

site developedduring previousPhase I activities. With the assistance of the

revisedmodel, the locationsfor additionalextractionwells will be deter-

mined as necessary. Adjustmentsand modificationsof the initialextraction

well and the water treatmentsystemwill be made, as appropriate,based on the

detailed operatingrecord and the resultsof influentand effluentmonitoring.
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As one or more additionalextractionwells are installed,re-analysisof

the aquifer hydraulicsand system performancewill be conductedand, as neces-

sary, additionaladjustmentand modificationswill be made. This Observation-

al Method approach permits initiationof the removal action in the shortest

time possible and will result in an optimized and cost-effectiveextraction

and treatmentsystem.

1.2 DOCUMENTPURPOSEAND_OBjECT_

As presentedabove, the removalaction employs the ObservationalMethod

approach,which consists of four basic elements: I) a design based on the

most probable site conditions;2) identificationof reasonabledeviations from

those conditions;3) identificationof parametersto observe so as to detect

deviations;and 4) preparationof contingencyplans to address each potential

deviation. This RemovalAction System Design incorporatesthe documents

prepared for the first element,design.

The design summarized in Section2.0 is based on the most probable

ground water flow rate. Influentcontaminantconcentrationsare based on data

collectedduring the Phase I focusedfield investigationand summarized in the

Field InvestigationReport (FIR) (Phase I, Volume 5). Reasonabledeviations,

as determinedfrom modeling and analysis of the Phase I data for the FFS, were

accountedfor in the design of the groundwater extraction and treatment sys-

tem presentedin the followingappendices:

• AppendixA - ProcessDesign, which presentsthe 30 percent
design for the ground water treatmentsystem
(GWTS).

• Appendix B - Design Packages ] and 2 for Earthworkand Road
Construction,and the DischargePipeline,
respectively;no drawings are included in the
aTpendix.

• AppendixC - Design Package3 for installationof the Ground
Water ExtractionWell(s).

• AppendixD - Design Package4 for installationof the
MonitoringWell Instrumentation°

' CII01-31-921VOL9 ].3



• Appendix E - Design Package 5 for installationof the Ground,
Water TreatmentSystem;this Design Packageis
incorporatedby referencebecause of its size.

This RemovalAction System Design is supplementedby projectdocuments

prepared for implementationof the Phase II removal action, including:

• Phase II Work Plan (WP) - summarizesthe technicalwork scope and
provides proceduresrequired for projectdocumentationas well as
operationaland logistics informationfor performanceof the field
work.

L_

• Phase II Health and Safety Plan (HSP) - details the health and
safety provisionsfor the Phase II scope of work.

• Test and EvaluationPlan (TEP) - details start-up proceduresto
test, evaluate,and optimize the operatingparametersof the
ground water extractionand treatmentsystem.

• System PerformanceMonitoring Plan (SPMP) - details the post
start-up systemperformanceand groundwater monitoring program
for the ground water extractionand treatmentsystem.

r

• Operations and MaintenancePlan (OMP) - details the operationand
maintenanceproceduresfor the ground water extractionand treat-
ment system.

This RemovalAction System Design is also supplementedby the quality

assurance and qualitycontrol provisionsof the QualityAssurance ProjectPlan

(QAPP)for the ongoingRemedial Investigation/FeasibilityStudy (RI/FS)at

the Base. StandardOperatingProcedures (SOPs)from the QAPP will be utilized

for the project as appropriate.

1.3 DESIGN DEVELOPMENT

The design presentedherein is based on the conclusionsof the FFS

report,which identifiedair strippingas the preferredground water treatment

alternative. During the developmentof the treatmentalternativesfor the

FFS, the relativelyhigh iron contentin the ground water was identifiedas

potentiallyinhibitingthe long-termeffectivenessof the four treatmenttech-

nologies identified: air stripping,carbon adsorption,UV catalyzed

peroxide/ozoneoxidation,and aerobic fixed-filmbiologicaltreatment. To

enhance the effectivenessof the primarytechnologies,pretreatmentby a con-
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ventional iron removal process was included in the process descriptions

presented in the FFS.

The results of the detailed analysis in the FFS showed a clear

preference for air stripping. Following the completion of the FFS, several

potential air stripping technologies., including packed air stripping columns

and aerated tanks, were evaluatedrelative to 'ironremoval/impact. The

evaluationfocusedon processoptionsthat are least affected by iron and

possiblyoperate successfullywithout removingthe iron, thereby reducingthe

operationaland cost impactsassociatedwith separating,handling,and

disposingof the iron solids/sludgethat would be generated. This evaluation

resulted in the design of the aerated tank system without pre- or post-treat-

ment, which is described in Section 2.0.

The primary advantageof the aeratedtank system over a packed-towerair

column is that pretreatmentto remove iron is not required. In an aerated

tank, any oxidized iron particlesare well-mixedin the water by the tur-

bulence of the air diffusersand are entrainedas suspendedsolids in the dis-

charge. In the packed column, the same iron particulatetend to deposit on

the packing surfaces,which greatly reduces the efficiencyof the packed

column. The iron depositsmust either be removedprior to entering the column

or after they have depositedon the packing by acid washing. In addition,the

aerationtank system is more flexible to changes in ground water flow rates

than the packed column. Thus, consistentwith the conclusionsof the FFS, the

aerationtank system was developed for the ProcessDesign (30 percent design)

presentedin Appendix A. Final design documents are presented in Appendices

B, C, D, and E.
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2.0 RCESS=_DE_EG,BIPTION

The followingprocessdescrlptilonincorporatesthe processdescription

presentedin the Draft ProcessDesign {Volumeg) and the 30 percent Process

Design for the Extr._ctlonand MonitoringWell Network (VolumegA). The

descriptionincorporatescommentsreceived on both of t,heabove-referenced

documentsand has been modifiedto reflectprocess-relatedchanges implemented

during prep=rationof:the final design (DesignPackagesI, 2, 3, 4,.and 5).

t.1 IE,W

The ground wat.=.rremovalaction combln_s extraction,treatment,and

dischargetechnologiesthat were recommendedin the FFS rf'.,portas the

preferredalternativefor the Phase.II removalaction,and consists of:

• Extraction system consistingof one to three, or more, extraction
wells to interceptflow of contaminatedground water.

• Ground water n_onitoringsystem consistingof water-levelsensors
und dedicatedwater-qualitysamplingpumps.

• Ground water tre'_tmentsystem (GWTS)consistingof an aeratedtank
system to remove VOCs from the extractedwater.

• Discharge system for the treated groundwater'.

The following sectionsprovide informationconcerningtl}eabove-listedsys-

terns.

The GWT.Swill be locatedat the southwestcorner of Area C between

LandfillNumber 5, PrairieRoad, and RiverviewRoad (Figure2.1) and will

consi'stof aerated tanks to remove VOCs from the extractedwater. Air will be

providedvia diffusersinstalledin the aerationtanks to produceefficient

gas-liquidcontact and to achievehigh removal efficiency. Air exhaustedfrom

aerationtanks will be passed tllroughactlvatedcarbon adsorbersto remove

VOCs. The detailed processis provided in Design PackageNo. 5 (AppendixEl.

2.P.EEELEE_ A_S_L .

The nominaldesign capacityof the com_pletesystem is 600 gallonsper

minute {gpm) of ground water at 10'C containingapproximately210 micrograms

C_/0}-,_1-g2/VOt.g 2.i
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per liter (/_g/L)trichloroethylene(TCE) and approximately10 /_g/Ltotal other

VOCs detected during the site investigation. Flow rate and concentration

values were estimatedduring the FFS using resultsof hydrogeologicmodeling

and interpretationof the ground water qualitydata obtained from monitoring

well samples collectedand analyzedfor the site investigation(summarizedin

the FIR). Ground water mode,ling studiesalso projectedthat the maximum flow

rate necessary to achievethe removal actionobjectivemay approach800 gpm.

At this flow rate, the treatmentsystem has a removalefficiencyof greater

than 95 percent.

The GWTS is designed for a maximum operatingcapability in excess of

nominal values becausethe exact compositionof the ground water and the re-

quired extraction pumpingrate, both initiallyand as the removal action con-

tinues in future years, are not known. The maximum hydrauliccapacityof the

system is 1200 gpm, but the maximum treatableflow rate will depend on the

extracted ground water compositionas well as the treated effluent discharge

limits.

MineraI constituentssuch as iron and calcium were fuund at maximum con-

centrationsof approximately30 milligramsper liter (mg/L) and 200 mg/L,

respectively,in ground water samplescollectedduring the site investigation.

Given the highly oxidizingconditionsexpectedto exist in the aeration tanks,

it is anticipatedtllata poY'tionof these and other dissolved solidswill

precipitateduring the air strippingprocess, lt is expected that most of

these precipitantswill remain suspendedin the water being treateddue to

turbulence caused by aerationand, thus, will be discharged from the treatment

system in the effl_ent.

2.3.1 Gro_u'nd_Water __i3#_

ObLiec_t___Le__

Conditions identifiedduring the Phase I, Task 4 Field Investigationas

docrumentedin the FIR indicate that ground water is migrating across the

southwesternboundaryof Area C of Wright,PattersonAFB. Specifically,VOCs

are present in ground water at concentrationsexceedingacceptablecriteria,

C_/01.31-92/VOL9 2.3



A primary objectiveof the focusedfield investigationfor this project was to

determine if groundwater quality conditionspose a threat to human health

thus requiringan immediateremoval action. For the purposes of this project,

ground water containing VOCs in excess of MaximumContaminantLevels (MCLs) is

assumedto require captureand treatment.

lt was determined in the FFS that a system of extractionwells must be

installedto prevent the contaminationfrom leavingthe Base. lt is,

'therefore,the objectiveof the ground water extractionsystem to intercept

contaminatedground water before it passes the Base boundary. While ac-

complishingthis objective,the extraction system must neither adverselyaf-

fect the level of water in Twin Lakes and Gravel Lake, nor induce excess

recharge into the system from the Mad River.

Assum_

The area of the Base requiringcaptureextends a length of approximately

800 to 1000 feet along the southwesternboundaryof Area C extendingnorth

from near Twin Lakes. The area includes Phase 1, Task 4 monitoring well

clustersCW-4, CW...5,and CW-6, with the highestVOC concentrationsidentified

in clusterwell CW,-5(Figure2.1). VOCs were identifiedin cluster wells eW-4

throughCW-6 at all depths within the aquifer,which has a saturatedthickness

of approximately80 feet.

The extractionsystem design is based on a computer simula'_,ionof the

aquifer. The model used is GWFL3D (Walton, 1989),which is an interactive

version of PLASM (Prickettand Lonnquist,1971). Several assumptionswere

made to facilitatemodel development,including"

• The regional potentiometricmap of March 1988 representscurrent aquifer
conditions.

• The Mad River is a gainingstream in the vicinity of Area C of the Base.

, Porous flow equivalentsare valid characterizationsfor composite trans-
missive zones in the aquifer stratigraphy.

• Bedrock boundariessurroundingthe Mad River Aquifer are "no flow" boun-
daries.

Justificationfor these assumptionsis presented in the FFS.

CII01-3_-921VOL9 2,4
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ADProac.h.

For the purposes of implementation,the extractionwells will be located

and installedusing the ObservationalMethod approach;that is, the perfor-

mance of the extractionwell systemwill be assessedperiodically. If the

programobjectivesare not being achieved,the system will be modified to meet

the objectives.

Modeling simulationsin the FFS indicatethat a single well pumping 600

gallons per minute (gpm) will be adequateto interceptthe ground water cros-

sing the Base boundary. These simulationsalso indicatethat severalwells

installedas a linear array parallelto the Base boundarywill result in bet-

ter controlof ground water movement and minimize influenceson the Mad River,

Twin Lakes, and Gravel lake. These conclusionsabout the effectivenessof the

extractionsystem are based on the assumptionspresentedabove. The available

data are preliminaryin nature,and unknown boundaryconditionsmay alter the

observedversus modeled effectsof the extraction system.

To overcome the uncertainties,the extractionwell system will be

installedin stages in accordancewith the ObservationalMethod approach.

Initially,one well (extractionwell EW-I) will be placed at the location of

clusterwell CW-5. This well will be capable of pumping600 to 800 gpm from

the entire saturatedthicknessof the aquifer. During pumping,water-level

changeswill be observed in 26 monitoringwells° The changeswill be

evaluatedto calculatethe aquifercharacteristicsof transmissivityand

storativity.

Newly acquired data will be used as calibrationinput for the computer

model. Using the re-calibratedmodel, the extraction system performancewill

be evaluated,if necessary. Additionalextractionwells will be located and

'installedor pumping rates WilT be adjusted to meet the objectivesof the

program.

After new wells are added or the flow rate is adjusted,the impact on

the aquiferwill be observed and the model will be adjustedagain. Model

simulationswill be used to fine-tunethe system to achieveall objectives.

lt is estimatedthat the adjustmentand refinementprocesswill take place

over a one year period.

CI/01-31-92/VOL9 2_ 5



Desi_qD

Available informationindicatesthat one to three extractionwells will

be acceptableto achieve the project objectives. ExtractionWell EW-I will be

located adjacent to cluster well CW-5 shown on Figure 2.1. Any additional

wells will be installedpending analysesof data, in accordancewith the Ob-

servationalMethod approach:

The wells will be installedusing standarddrilling techniques (hollow-

stem auger for the test boring and cable-toolfor the extractionweil). The

borehole will be extendedto bedrock (anticipatedto be less than 100 feet

below grade). The well assemblywill be installedin the borehole.

A fully penetratingwell screen and artificial gravel pack will be

installed. The gravel and slot size will be selectedto reflect aquifercon-

ditions. Slot sizes, therefore,may vary with depth in response to actual

lithologicconditions.

Followinginstallationand development,the well will be equippedwith a

pump capable of deliveringthe requiredquantity of water. To influencethe

entire aquiferthickness,the pump intakewill be placed at the bottom of the

well screen. All motor and electricalcontrolswill be mounted above the 25-

year flood elevation.

Specificsof the well design (e.g.,boreho'lesize, screen diameter,

etc.) may vary betweenthe first well (EW-I)and subsequentwells. The

variationwill reflectthe change in yields needed to meet all programobjec-

tives.

2.3.2 TreatmentSYstem

Ground water from the well pump(s)will enter the first aeration tank

into which air will be sparged to strip the VOCs. The aeration tank will be

subdivided by baffles into three equal-volumechambers (or stages),with fine

bubble diffusersarranged across the entire bottom surfaceof each chamber.

Air will be deliveredto diffusers by aerationblowers. The approximate

operatingwater level in all the chamberswill be the same (5_5 feet), and

will be controlledby a level controllerin the degas tank. The hydraulic

residence time in each chamber of the aerationtank will be about 7 minutes

CIIOI-31-921VOL9 2.6



based on an influentflow rate of 600 gpm. The total re:_idencetime in the

first aeration tank will be approximately22 minutes. At a flow rate of 800

gpm, the residencetime in each stage is approximately5.5 minutes, yielding a

removal efficiencyof 95 percent,which is used for the material balance

presentedon the process flow diagram (PFD) in Section 11.0 of the Process

Design (AppendixA).

During start-up,the well pumping rate may need to be decreasedto ac-

commodatehigher than nominal influent concentrations. Initialconcentrations

of chlorinatedVOCs in the extractedwater may be higher until steady state

conditionsare achieveddue to high concentrationsof these compounds in the

immediatearea of EW-I. The air flow rate will remain constant during start

up.

Air from the first two chamberswill exhaustthrough demistersto remove

entrainedwater droplets. Water collected in the demisterswill drain back

into their respectivechambers. The combined air flow from the first two

chamberswill be drawn throughan exhaust blower and passed throughtwo vapor-

phase carbon adsorbersin series to remove VOCs prior to venting to the atmo-

sphere. Air exhaustedfrom the third chamber ef the aeration tank will be

vented to the atmospherebecause this exhaust is projectedto contain an in-

significantquantity of VOCs. This dischargeis in accordancewith Ohio Ad-

ministrativeCode rule 3745-21-07(G)(2),which allows VOC discharges of 8

pounds per hour and 40 pounds per day from a stationarysource, lhe exhaust

blower will be automaticallycontrolled to maintain atmosphericpressureat

the top of the chambers. The blower provides for the pressure drop across the

demisters and the vapor-phasecarbon adsorbers.

Water will flow from the third chamber of the first aeration tank into

the first chamber of tilesecond aeration tank. This tank is similar in design

to the first aeration tank and provides three additionalchambers of stripping

a_d an additional 22 minutes hydraulicresidencetime at a flow rate of 600

!_pm. Air will be spargedinto aeration diffusersusing aeration blowers.

Provisions have been made to enable either'of the two aerationtanks to

operateas a stand-aloneunit in the event that one unit is off-linedue to

maintenanceor for any other reason. The vents from the first two chambers of

CIt01-31-92/VOL9 2.7



the second aeration tank can be manually diverted to the exhaust blower and

vapor-phasecarbon adsorbersif this tank is used alone.

Periodically,when analysisof the dischargefrom the lead carbon

adsorber indicatesbreakthroughof organic contaminantshas occurred,the lead

carbon adsorberwill be replacedwith a unit containingfresh carbon. At this

changeouttime, dischargefrom exhaust blowerswill be switched'topass

throughonly the polishingadsorberby manually positioningvalves to and from

each adsorber. The polishingadsorberwill serve as the lead unit until the

next changeout. The spent carbon unit will be disconnectedfrom the inlet and

outlet vapor lines, removed,and placed on a truck providedby the carbon

vendor. The replacementunit will be unloaded,placed in position, and the

manual valves positioned such that the new unit serves as the polishing

adsorber. The spent carbon units will be transportedoff site to a commercial

regeneration faciIity.

Treatedwater will flow by gravity from the second aeration tank into

the degas tank. In the degas tank th,aair bubbleswill disengage from 'the

water prior 'toentering the treatedwater dischargepumps. One dischargepump

will normallyoperate up to the maximum design f,_w; the second pump will

serve as an installedspare that will turn on automaticallyif an abnormally

high-level (waterdepth),conditionexists, such as from failure of the primary

pump or if the influentflow to the GWTS exceedsthe capacity of the primary

pump.

The water level in the entire systemwill be controlledby a level con-

trol system in the degas tank. Because flow is unrestrictedbetween tanks,

the level in all of the tanks will be approximatelyequal. Therefore, a

change in level in the degas tank would, under normal conditions,be equal to

a change in level in the aerationtanks. The control system will adjust the

r)umpspeed of the variablefrequencydrive dischargepumps to control tank

levels, as noted on Drawing E12 in Design Package 5 (AppendixE). The level

control system will also activatean alarm and turn off the entire system

(includingthe extractionwell pumps) at the high-highsetting,and activate

an alarm and turn off the primary dischargepump at the low-low setting.
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No separate storagetanks are providedfor water before or after treat-

ment. However,the excess capacityof the aerationtanks provides some stor-

age to accommodateany short-termor rapid change in influentflow rate.

The treatmentsystem has the capabilityof operatingeffectivelyat flow

rates much lower than the nominal600 gpm. These lower flows might be expect-

ed during the initialoperationwith the first extractionweil. Lower flows
i

would result in proportionallylonger residencetimes in each of the aeration

tanks and the degas tank. Air flow rates to each chamber in the aeration

tanks will be 500 acfm. This flow rate could be reduced by mechanically

changing the drive or the motor for the blower, if desired. Recycle lines

from both aeration tanks enable trial operationof the GWTS with no (or very

low) influentflow rates from the wells (such as during start-upand test and

evaluation). With no influentflow, one or both of 'theaerationtanks could

be operated in the recyclemode without any dischargefrom the GWTS to the

river.

Water flow from the treatmentsystem pad sump pump may be manually

controlledto dischargeto any of the three tanks: the East Aeration tank,

the West Aeration tank, or the Degas tank. Normal f_ow will be to the East

Aeration tank. Flow may be diverted to the West Aeration tank if the East

Aeration tank is out of service (e.g.,for maintenance). Flow may be passed

directly to the Degas tank if the extractionsystem is not functioning(l.e.,

the system is not treatingwater')and the aerationtanks are being cleaned at

the same time. In this event, only uncontaminatedwater (e,,g.,rain water)

collected in the sump would be discharged,and the water will be sampledand

analyzed for dischargeparametersbefore being pumped to the Degas tank.

The process design presentedin Appendix A does not includetreatment

and/or removal of iron and calcium. Contingencyplans for addressing iron

and/or calcium treatment/removalare presented in the System Performance

Monitoring Plan. Potentialproblemsof equipmentfouling and suspendedsolids

as well as potentialalternativeapproacheswere considered in the iden-

tification,evaluation,and selectionof potentialtreatmenttechnologies,as

summarizedin the FFS._ The treatmentsystemdescribed herein is capable of

incorporatingadditionalprocesscapabilities(e.g., pH controlor filtration)

as needed. In accordancewith the ObservationalMethod approachemployed for
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this design, treatmentsystem performancedata will be acquired to evaluate

the need for any additionaltreatmentprovisions.

2.3.3 D_._ischarqeSystem

Using the treatedwater dischar(epumps, the treatedwater from the

degas tank will be transferredapproximately3000 feet through a discharge

pipeline to an outfall at the Mad River. The pipeline routing is generally

north along the alignmentof RiverviewRoad, as shown in Design PackagesI

and 2.

2.3.4 Treatment SystemMoni_tori_qProvision_____s

To ,,,onitor the performanceof the ground water treatment system,the

system is equippedwith monitoringinstrumentssuch as pressure,flow, level,

and temperaturesensors/transmitters,as listed in Section6.0 and summarized

in Section 7.0 of the ProcessDesign (AppendixA), The locationsof the

instrumentsand the system operatingconditionsare shown on the piping and

instrumentdiagrams (P&IDs) in Section12.0 of the ProcessDesign (Appendix

A). In addition,samplevalves are identifiedon the P&IDs for monitoringair

and water concentrationsat various stagesof the treatment process.

The treatmentsystem instrumentsand samplinglocations will be utilized

during the test programspresented in the Test and Evaluation Plan and the

System PerformanceMonitoringPlan. Furtherinformationconcerningthe

instrumentsare presentedin the Operationsand Maintenance Plan.

2.3.5 W_ater-Le___.vel/Water-Q_JalitvMonitorinqSYs.te__m

Q_b_iective

The objectiveof tileextractionsystem is to controloff-site migration

of ground water from the southwesternboundaryof Area C. To assure that this

objective is achieved,a monitoring systemwill be installedand operated to

provide the data that will allow adjustmentin extract system operation.

Assum_m__tions

The major assumptionaffectingthe design of the ground water monitoring

program of this extraction system is that little, if anything,is known about

the quality of ground water upgradientof the extraction system. As a result,
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changes in quality of water in the extractionwells or monitoringwells may

not reflect the effectivenessof the program. The primary objectiveof the

extractionsystem is to interceptand collect all affectedground water cros-

sing the southwesternboundary of Area C.

A two part monitoring system will be employed: I) water-!evel

monitoring,and 2) water-qualitymonitoring. The water-levelmonitoring sysTM

tem will be the primary system to assess the effectivenessof the extraction

system. Water-leveldata can be quicklyevaluated to demonstratethat the

extraction system is interceptingall water passingthe Base boundary in the

area of concern.

Existingmonitoringwells representingall aquiferdepths will be iden-

tified for inclusionin the water-levelmonitoringprogram. The wells will be

locatedwithin the area of influenceof the extractionwell system.

Figure 2.2 shows the capture zone, as defined by the one-foot drawdown

contour. The figure also identifiesthe 26 water-levelmonitoring wells '

within and around the effectedarea. An automatedwater-levelrecordingsys-

tem will be installedin each well for collectionand transmittalof data.

To identifywater-qualitytrends, 18 wells (shownon Figure 2.2) will be

sampledon a quarterlyschedule. Sampleswill be analyzed for Target Compound

List Volatile Organic Compounds(TCL VOCs).

De _s

Water-LevelMonitoring. Each of the 26 identifiedwells will be

equippedwith a pressure transducerconnectedto a data logger. "The

transducerwill be capableof collectingdata at a range of preset intervals.

Specificintervalswill be determinedto reflect the initialstart-up phases

and long-term, steady-statemonitoring.

The transducerswill be connectedvia land line to a central control

unit located at the water-treatmentfacility. From there, the controlunit

can be accessed via telephonefrom a computer terminal.

Two different types of data analyseswill be conducted. During the

start-upphases, the water-leveldata will be evaluatedusing standard com-
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puter contouringtecF,niques to identifythe potentiometricsurfaceswithin the

zone of impact of the wells. Using these contours,pumping rates will be

adjusted to insure that the one-footcontourextendsbeyond the primary cap-

ture zone at the propertyline. During long-termoperations,this same

analysiswill be made periodicallyto assure that the system is operating

acceptably.

Water-QualityMpnitorinq. Water-qualitysampleswill be collected

quarterlyfrom 18 monitoringwells shown on Figure 2.2 followingthe RI/FS

QAPP Standard OperatingProcedures (SOPs)for this activity. Sampleswill be

analyzed for TCL VOCs using the Rf/FS SOPs.
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The enclosed ProcessDesign -- which was originallyissued on March 20,

1991, has been revisedto includecomments from the Ohio EnvironmentalProtec-

tion Agency and the U.S. EnvironmentalProtectionAgency.
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FOREWORD

This volume containsthe resultsof the projectwork phaseknownas processdesignengineering. The

objectiveof the processengineeringphaseis to take an early conceptualprocessdefinitionand provide
the initialengineeringand documentationto permit subsequentdetaileddesign engineeringto proceed
most effectively. Detaileddesignengineeringinvolvesdevelopingdesign drawingsand specifications

adequate to constructthe facility. Processengineeringisdocumented in the form of a ProcessDesign
(PD). A PD typicallycontainsthoseelemants listed inthe Table of Contents. A generaldescriptionof
each processdesign elementis providedbelow.

ProcessDescription {Section2.0L.'

A processdescriptionis a descriptionof the overalloperationof the process, lt describesstep.by-step
the flow of materialsthroughthe process,the functionof major processcomponentsand control

systems,and definesthe designbasisfor the process. The processdescriptionprovidesoperations
personnela basis for writingoperatinginstructions.

EauiDmentList {Section3.0):

The equipmentlist providesan itemized listingand briefdescriptionof ali equipment includedin the
system.

EauiDmentSPecificatiqns(Section4.0):

The process-specificfeaturesrequiredfor individualitemsof equipmentare providedon Equipment
Specificationsheets. Featuresthat are includedare performance(duty) requirementsand sometimes

mechanicalrequirements. EquipmentSpecificationsserveas a guide to the detail designerto prepare
det.'Sleddrawings,specificationsfor fabricateditems,or to selectvendorsand obtain quotesfor off-the-

shelf items. Duringthe processdesignphase,only duty and selected key features are normally
established,withadditionalfeaturescompleted duringdetaileddesign.

P._2eLineList (Section5.0):

Pipe LineListsare used to list informationthat identifiesand describesthe specificationsand operating

conditionsof each pipe line shownon the Processand InstrumentationDiagrams (P&iD's).

_t.._U_ {Section6.0):

InstrumentListsare a tabulationof ali individual elementsof ali instrumentsystems. Ali sensing

instruments,controlv:;_!'_,,,,_s,safetydevices,etc. are assignedunique instrumentnumbers. The list
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identifiesthe instrument's location, service, and number. This Index is very useful during the
procurement and construction activities°

!n_trument Data SummarySheet (Section 7.0):

Instrument Data Summary Sheets are a record of varlous Information, such as normal and maximum
pressure and temperature, relating to the service requirements for each Instrument Identified in the

Instrument List. The specific type of Instrument may be established during the process design or the
detailed design.

Process.Cont,.ro!Description('Section8.0).

The purposeof the ProcessControlDescriptionis to describehow the control systems(loops) during
normaland abnormaloperation. The logicof the controlsystem (or loop) isdiscussedas wellas the
functionof each component of Instrumentationcomprisingeach system. Instrumentsthat do not
perform processcontrol functionsare not Includedinthis section.

LOgiCDiagrams(Section 9.0):

The function of the logic diagram is to supplement Information on the Process Flow Diagrams (PFDs)
and P&IDs for the automated shutdown systems (Interlocks) in sufficient detail for Instrumentation and ,
electrical design. The logic diagram conveys the information to the designer regarding what each
shutdown system is supposed to accomplish.

.Drawing List (Section 10.0):

Drawing Lists provide an itemized listing of ali drawings prepared for the process design.

Process Flow.D.iagrams(S_e..#tion11.0):

PFDs provide a simplified summary of the process elements in pictorial form. PFDs show ali equipment,
process flows, major process control systems (loops), and a material balance. The material balance is a

chart showing the quantities and key conditions of process streams throughout the system.

_and InstrumentationDiagrams(Section12.0):

P&IDsare a detaileddiagrammaticrepresentationof ali equipment,piping,and instrumentationrequired
for a processingsystem. These diagramscollectivelyrepresenta detailedversionof the PFDs. Ali

equipment,piping,and instrumentcomponentsare Identifiedwith uniquenumbersthat correspondto
the lists,specifications,and other elementsof the PD.

Plot and EQuiD.mentArran0ement Pl_ns_(_Section13.0):

Plot plans show the approximate location of the new process area, access to the area, buildings and
major structures relative to existing site features. Equipment arrangement plans show approximate
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location of the process equipment, major pipelines, etc. within the defined process area. Some
approximate dimensions are also Included on both types of drawings.

.ElectricalOne-lineDiagram($ecti0n 14.0):
Electrical One-line Diagrams are.analogous to the process flow diagrams. An electrical engineer uses

this diagram to represent, In a simplified manner, the flow of electric power from a source to each user
(motors, lighting, control center, etc.).
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LI_.I.I.I.I.I.I.I.I__OF ACRONYMS

ACFM Actualcubicfeet per minute

APD automaticphonedialer

CPVC copolyvinylchloride

FFS FocusedFeasibilityStudy

FRP fiber-reinforcedplastic

gpm gallonsper minute

GWI"S ground water treatment system

HP horsepower

MCL maximumcontaminantlevel

mg/l milligramsper liter

OSHA OccupationalSafety and HealthAdministration

PD ProcessDesign

PFD . processflow diagram

P&ID piping and instrumentation diagram

psig pounds per square inch (gauge)

PVC polyvinyl chloride

TCE trichloroethylene

TEFC totally enclosed fan cooled

VCH volatile chlorinated hydrocarbons

WPAFB Wright-Patterson Air Force Base

/_g/I Micrograms per liter

L.I..S..TOF REFERENCES

lT Corporation,"FieldInvestigationReport",Volume 5, Cincinnati,Ohio, November1990.

lT Corporation,"Focused FeasibilityStudy", Volume 8, Knoxville,Tennesseeand Cincinnati,Ohio,

February 1991.

IEEE, "Recommended Practicefor ElectricPower Distributionfor IndustrialPlants",Std. 141, 1976.
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2.0 PROCESS DESCRIPTION

2.1 OVERVIEW

The processdescribed in this Process Design (PD) Isa complete systemfor the extraction, treatment and
discharge of a portion of the ground water flowing across the southwestboundary of Area C at Wright-

PattersonAirForce Base(WPAFB),Ohiol Thisgroundwatertreatmentsystem(GWTS)servesas a removal

action to prevent, to the extent practicable, the off-site migrationof gr(:_undwater containing volatile
chlorinatedhydrocarbonsabove applicablemaximum contaminantlevels (MCLs)as identifiedduring site
investigationactivities(as documented,in PhaseI, Volume 5). The systemdescribed hereinprovidesthe
combinationof extraction, treatment,and dischargetechnologiesthatwere recommendedinthe Focused
FeasibilityStudy (FFS) Report (PhaseI, Volume8) as the preferredalterativefor this removalaction.

The GWTS willconsist of one to three or more extractionwells Installedjust insidethe subject boundary
(easternside of RiverviewRoad) to interceptthe flow of groundwater inwhich concentrationsof volatile

chlorinatedhydrocarbons(VCHs) exceedthe applicableMCLs. Well pumpswill continuouslytransferthe
groundwater to the treatmentsystemlocated in the southwestcorner of Area C betweenLandfillNumber

5, PrairieRoad,and RiverviewRoad. Air strippingwill be used to removethe VCHs. Diffusersinstalledin

a seriesof aerationtankswillprovidesufficientairto produceefficientgas-liquidcontactingandachieve high
removalefficiency.Airexhaustedfromthe aerationtankswillbepassedthroughactivatedcarbonadsorbers

to remove the volatile chlorinated hydrocarbons. The treated water will be pumped continuouslyto a
proposedon-siteoutfallat the Mad River.

2,2 DESIGN BASIS

The nominaldesign capacity of the complete systemis 600 gallons per minute (gpm) of groundwater at

10° C containingapproximately210 microgramsper liter (pg/l) trichloroethylene(TCE)and approximately
10/_g/I total other VCHsdetected duringthe site investigation.These flow rate and concentrationvalues

were estimatedduring developmentof the FFS (Phase 1, Volume 8) usingthe resultsof hydrogeologic

modelingand interpretationof the groundwatercharacterizationdataobtainedfrom monitoringwellsduring
the site investigation(Phase 1 Volume5).

Ground water modeling studiesalso projected that the maximum flow rate that might be necessary to

achievethe removalaction objectivewas 800 gpm. At this flow ratethe treatment systemhas a removal
efficiencyof greaterthan 95 percent. Typicallythe nominaldesignvaluesofflowrate andconcentrationare
used to developthe materialbalancefor thetreatmentsystem;however,the maximumflow rate was used

insteadto demonstratethe massflowconditionsinthe systemat the maximumprojectedflow.The material
balance is included as part of the ProcessFlow Diagram (PFD) located in Section 11.0 of thisPD.
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The GWTShas beendesigned for a maximum operatingcapability in excessof the nominal values because

the exact composition and flow rate to be extracted, both initially and as the removal action continues in

future years, are not known. The maximum hydraulic capacity of the system is 1200 gpm but the maximum
treatable flow rate will depend on the extracted ground water composition as well as the treated effluent
discharge limits (not currently established) Ground water containing higher concentrations of VCHs than

the projected nominal value (220 i.¢g/I)could be treated. A higher removal efficiency, if required to maintain
the effluent concentration below the discharge criteria, could be achieved by decreasing the flow rate.

Mineralconstituents such as ironand calcium were found at maximum concentrations of about 30 milligrams

per liter (mg/I) and 200 mg/I, respectively. Although these minerals tend to precipitate out of the water
during the air stripping process, most of the resulting particulate will be well mixed with the water due to
the turbulence caused by the aeration and will be discharged from the treatment system in the'effluent.

2.3 DETAILED DESCRIPTION

Referto the ProcessFlow DiagraminSection11.0.

2.3.1 Extra_

The extractionwellsystemwillbe implementedusinga staged approach. Initially,a singlewell (Extraction

Well EW-l) will be installedin the center of the interceptarea (near existingClusterWell CW-5). The well
will be constructedin a manner comparableto production(watersupply)wellsthat have been installedIn

the region. The wellwillbe drilledto the top of bedrockand wire-wrappedwellscreenswillbe installedto
draw ground water from the entire saturatedthicknessof the aquifer. The well screen materialwill be
selectedas partof the detaildesign. Tile screenedintervalsandwellscreenswill beselectedbasedon the

grain sizedistributionof aquifer samplestaken duringdrilling.

A turbinepump(P-2001)willtransferwaterabout500 feet throughanundergroundpipelineto thetreatment

system. The maxirnumcapacityof thispump isexpectedto be600 gpm; the pumpingrate willbeadjusted
manuallyto accomplishthe desireddrawdownof the water table. Adjustmentswillbe done by periodically
measuringthe depth to groundwater and settingthe positionof a manual throttlingvalve located at the

pump. The flowratefrom the wellwillbe measuredat the treatmentsystemlocation. Duringa trialperiod
of severalweeks, ground water levelswill be measured in nearby monitoringwells within the Intended

interceptarea to establishaquifer responseto pumping. Duringthisperiod, the appropriatepumpingrate

will be establishedand, if necessary,the pump may be exchanged for a different capacity pump. Time-
sequence water-level data will be used to refine the current understanding of aquifer characteristics and
permit recalibration of the existing ground water flow model.
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A decision on where and what type/capacity of addit,tonal extraction wells will be made using the
recalibratedground water flow model. For the purposeof thisprocess design,two wells (ExtractionWell

EW-2 and EW-3) and correspondingwell pumps(P-2004 and P-2005) are designated. These two turbine
pumps have been sized for this design at 400 gpm maximum each, although pumps havingdifferent

capacitiesmay actuallybe installeddependingon the modelingresults. These additionalwellswill pump

water throughseparateund,ergroundpipelinesto thetreatmentsystem. Separatelineswill preventground
water from one well enteringanotherweil,even underabnormal operatingconditions.The flow rate from

these two wellswill be measuredat the treatmentsystem location.

After ali necessarywellshave been installedand developed,the pumping rate at each well will be adjusted

to achieve the most efficientinterception. This adjustmentmay requirereplacementand/or modification
of some or ali of the initiallyir_stalledpumps. The combinedcapacityof the wellsthat are ultimatelyused
will not exceed the hydraulicdesign limitsof the GWTS.

2.3.2 TreatmentSystem
Ground water from the well pumps will enter the PrimaryAeration Tank (T-2001) into which air will be

spargedto Stripthe VCHs. The tank willbe subdividedby baffles Intothree equal volumechambers (or
stages)with fine bubble diffusersarranged acrossthe entire bottom surface of each stage. Air will be

delivered to the PrimaryDiffusers(Z-2001A-C) byAerationBlowers(B-2001A-C). The air flow rate will be
set at 500 acfm at 100° F and 100% relativehumidity(R.H.), producinga total airflow rate intothe system

of 3000 acfm. The flow ratewill be measuredat the blowers. 'Theapproximateoperatingwater levelin ali
the stageswillbe the same (5:5feet),andwillbe controlledbya levelcontrollerinthe DegasTank (T-2003),

The levelcontrolloopwill bedescribed laterin thissection. The hydraulicresidencetime in each stageof
T-2001 will be about 7 minutesbased on a combined nominalwell pumpingflow 'rateof 600 gpm; total

residencetime in T-2001 will be about 22 minutes. At a flow rate of 800 gpm, the residencetime in each
stageisapproximately5.5 minutes,yieldinga removalefficiencyof 95 percent,which isusedfor thematedal

balance presentedon the PFD in Section 11.0. During startup,the well pumping rate may need to be
decreased to accommodate higher than nominal influent concentrations. Initial concentrationsmay be

higher until steady state conditionsare achieved due to the presence of high concentrationsin the
immediatearea of the pumpingweil. Airflow ratewouldremainconstantduringstart-upsincethere would

be no advantageto decreasingthe flow from the constantmaximum flow rate of 500 cfm.

Air containingVCHs will exhaustfrom the first two chambersthrough PrimaryDemisters(Z-2003 A,B) to

remove entrained water droplets. Water collected in the demisterswiUdrain back into their respective
stages. Thecombinedairflowfrom the firsttwo stageswillbe drawnthroughExhaustBlowers(B-2003 A,B)

and passed throughtwo Vapor-PhaseCarbonAdsorbers(C-2001 A,B) in seriesto remove VCHs prior to
ventingto the atmosphere. The Exhaust Blowers(B-2003A,B) will be automaticallycontrolledto maintain

atmosphericpressureat thetop of these two stages. Theseblowersprovidefor the pressuredrop across
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the Primary Demisters (Z-2003 A,B) and the Vapor-PhaseCarbon Adsorbers (C-2001 A,B). Airexhausted

from the third stage of T-2001will be vented to the atmosphere viaa common stack because tt Isprojected
to contain an insignificantquantity of VCHs. This discharge is in accordance with Ohio Administrative Code
rule 3745-21-07(G)(2),which allows VCH discharges of 8 pounds per hour and 40 pounds per day from a

stationary source.

Waterwill underflow from the third stage of the Primary AerationTank (T-2001)and flow intothe Secondary

Aeration Tank (T-2002). This tank isexactly the same design as T-2001and provides three additional stages
of stripping and an additional 22 minutes hydraulic rreside'lcetime at the flow rate of 600 gpm. Air will be

sparged into Secondary Aeration Diffusers (Z-2002 A-C) using Secondary Aeration Blowers (B-2002 A-C).
The conditions in the Secondary Aeration 'Tank will be comparable to those in the Primary Aeration Tank.

Similarto air exhausted from the final stageof the PrimaryAeration Tank, air exhausted from ali three stages
of the Secondary AerationTank will normally be vented to the atmosphere becausethis exhaust is projected
to contain an insignificant quantity of VCHs. Direct discharge of the air exhausted from the last four of the

six total stripping stages will reduce carbon consumption (resulting from more dilute concentrations of VCHs
in the exhaust from the tanks) and, therefore decrease the frequency of carbon replacement.

Provisions have been made to enable either aeration tank to operate as a stand-alone unit In the event that

one unit is off-line due to maintenance or other reasons. The vents from the first two stages of the
SecondaryAeration Tank (T-2002)can be manually directed to the Exhaust Blowers (B-2003A,B) andVapor-

Phase Carbon Adsorbers (C-2001A,B) if T-2002 is used alone.

Periodically, when analysis of the discharge from the lead carbon adsorber indicates breakthrough of
organic contaminants has occurred, the lead carbon adsorber will be replaced with a unit containing fresh

carbon. At this changeout time, discharge from Exhaust Blowers (B-2003A,B) will be switched to pass
through only the polishing adsorber by manually positioning valves to and from each adsorber. The

polishing adsorber will serve as the lead unit until the next changeout. The spent carbon unit will be

disconnected from the inlet and outlet vapor lines, and removed and placed on a truck provided by the
carbon vendor. The replacement unit will be unloaded, placed in position, and the manual valvespositioned
such that the new unit serves as the polishing adsor_er. The spent carbon units will be transported off site

to a commercial regeneration facility.

Treated water will flow by gravity from the Secondary Aeration Tank (3"-2002)into the DegasTank (T-2003).
In the Degas Tank the air bubbles will disengage from the water prior to entering th_ Treated Water

Discharge Pumps (P-2003 A or B). One dischargepump will normally operate up to the maximum design
flow; the second pump will serve as an Installed spare that will turn on autornatically if an abnormally high
level condition exists such as from failure of the primary pump or if the influent flow to the GWTSexceeds
the capacity of the primary pump.
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Thewater level inthe entiresystemts controlledbya levelcontrolsysteminthe DegasTank. Becauseflow

isunrestrictedbetweentanks,the level in aliof the tankswiJibe approxtnrmteiyequal. Therefore,a change
in level in the Degas Tank would,under normalconditions,be equalto a change in level inthe Aeration

Tanks, The controlsystemwilladjustthe positionof the contro_valveat theoutletof thedischargepumps
to open more a,thigh levels and close more st low levels, The level controlsystemwill also activatean

alarm and turn offthe entiresystemat the hlgh-h_ghseffing_and activatean edatmal_ rum off the primary
discharge pump at the tow-lowsetting.

No separate storageta_'_ksare provld:adfor waler beforeor after treatment, However,the excesscapacity
of the aerationtanksprovides.s_rnest_' r, to accommodateanyshort-termorrapidchangetninf[uentflow
rate.

The treatmentsystemhas the capabU_tyof operatingeffectivelyat flowratesmuch lower thanthe nominal

600 gpm. These lower flows might be expected dudng the initial operation with the first extractionweil.
Lowerflows wou_dresult tn propo_;_onallylonger residencettmes in each of the AerationTanks and the
1Degas Tanh. Air flow rates to each stage in the AerationTankswillbe 500 acfm. This flow rate couldbe

reducedby mechanicallychangingthe driveor the motorfor the blower,if desired. Recycle linesfromboth
AerationTanks enable trial operationof the GWTS with no (or very low) Lnfluentflow ratesfrom the wells

(suchas during startupand shake-down). With no l,nfluentflow, one or bothof the AerationTankscould
be operated in the recycle mode withoutany dischargefromthe GWTSto the river.

Waterflow from the treatrr_entsy_em pad slumppump =Troybe manuallycontrolledto discharge to any of
the three,tanks: the PrilxwryAerationta_k, the ,e_condaryAerationtank, or'the Degastank. NormaJflow

will be to the PrimaryAerationtank. Row may be divertedto the Secondary Aeration tank if the Pdm_,ry
Aeratlc>ntank _sout of service (e,g.,for rnainter_ance).Flow nmy bepasseddirectlyto the Degastank if the

extraction systemis r_>tfunctioning (i.e., the systemAsnot treatingwater) and the aeration tanks are being
cleaned at the same time, In thLsevent,only uncontarninatedwater (e.g_,rainwater) collected inthe sump

wou_dbe discharge<J,and the water will be sampledand analyzedfor dischargeparametersbefore being
pumped 't,othe Degas tank.

The process design presented hereindoes not i_clude treatment and/or removal of kon end calcium.

Contingencyplans for _ctdressingiron andor calcl.umtraaLr,_enl/removalare presented in the System
PerformanceMon,itorir_gRan Potent_ problemsof equipmentfouling and suspendedsolidsas well as

potent_ a_terr_ttveapp_'oacheswere cons_ered in the identlf'w,atton,e_,-aluattort,and selectionof potent_
treatrn_t technolog_es,as summarizedinthe Volume8 FocusedFeasibilityStudy. The treatmentsystem

describedhereinis capableof incorporatingadditionalprocesscapabilities(e,g., pH controlor filtrattor_)as
needed, in_CcordancewiththeObservat,ionaJMethodapproachemployedfor th_._design,treatmentsystem
pe_om_sncedata w_!be acquittedto eve_uatethe need for any addltior_!treatment provisions.
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2.3.3 ,ptschar0e.,_vstem

The treatedwaterfromthe DegasTankwillbe transferredusingthe TreatedWaterDischargePumps(P-2004
A or B) approximately3000 feet througha new undergroundpipeline to an outfallproposedto be located
on.Baseat the Mad River. The pipelineroutingis expectedto lead north alongRivervtew.Roadinsidethe

Basepropertyline. The exact locationof the proposedouffalland pipelineroutingas wellas the designof
the outfallWillbe establishedduring the detailed,design phase.

2.3.4 Monit_odnoProvision_

To monitorthe performanceof the groundwatertreatment system,the systemisequippedwith monitoring
instrumentssuchas pressure.,flow, level,and temperaturesensors/transmitters,as listedin Section6.0 and

summarizedinSection7.0. The locationsof theinstrumentsand the systemoperatingconditionsare shown

on the P&lDs in Section 12,0. In addition,samplevalvesare identifiedon the P&IDsfor monitoringair and
: water concentrationsat variousstagesof the treatmentprocess.

The treatmentsysteminstrumentsand samplinglocationswillbeutilizedduringthe testprogramspresented
in the Test and EvahJationPlan and the System Performance Monitoring Plan. Further information
concerningthe instrumentsare presentedin the Operationsand MaintenancePlan.

.=
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3.0 EQUIPMENT LIST

The equipment list providesan Itemizedlistingand briefdescriptionof ali major equipmentrelatedto the
GWTS. The list includesthe equipmentnumber (definedbelow),name,quantity,a descriptionof the main
features necessaryfor selectinga particularequipmentItem, the capacity of the equipment(i.e. flow rate,

volume,etc.), and the PFD and P&ID drawingnumberdesignation.This information,presentedirttabular
form, isa convenientreferenceforthe detaildesignerandsystemoperator for specifyingand locatingeach
piece of equipment.

3.1 NUMBERING SYSTEM

The following numberingsystemfor equipmentwas usedduringthe processdesignandwill be continued
during the detaileddesign. The equipment numbergoes in the column labeled "EquipmentNo." on the
equipmentlist.

EquipmentNumber: - T - 21 01 _A

I I I
I I Duplicate or installedspare

i 1
J Sequencenumber
i
Area number- ire., 21

(See area number description
in Section10.0 - Drawing List)

Equipmentletter (seebelow)

.F=guiDm_ntLetters _.ig.__Z._

B Blowers
C Columns (Carbon Un_ts)
P Pumps
T Tanks
Z Miscellaneousprocessequipment (Demistersand Diffusers)

3.2 EQUIPMENT LIST

Table 3-1 presentsthe equipment list for this processdesign.
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TABLE3-1

EQUIPNENT EQUIPNENTNANE QUANTITY , EQUIPMENTDESCRIPTION CAPACITYUNITS PFD PID

NUNBER HLINBERNUHBER

** EOUIPHENTDESIGNATION: B

* AREANUMBER: 20

B-200I PRINARYAERATION8L(PdER 3 500 CFN. 4 PSIG, LOt/ :500 CFN 20"FO! 20"D02

A'C PRESSUREROTARYBLOgER.

20 HORSEPOWER(HP)

B-2002 SECONDARYAERATIONBLOWER 3 500 CF'N, 4 PSIG, L0V 500 CFN 20-F01 20-D03

A-C PRESSUREROTARYBLOWER,
20 HP

B-2003 EXHAUSTBLOWER 2 lD00 CFN 4.0 PSIG, LOW 1000 CF_ 20,-F01 20-005

A.B PRESSUREROTARYBLOWER,

25 HP. VARIABLEFREQUENCY
DRIVE
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i II II

TABLE3-I (CONTINUED)

EQUIPMENT EQUIPMENTNAME QUANTITY EQUIPMENTDESCRIPTION CAPACITYUNITS PFD PIO

NUMBER NUMBERNUMBER

** EQUIPMENTDESIGNATION: C

" AREANUMBER:20

C-2001 VAPOR-PHASECARBONAD$ORBER 2 S.S. VESSEL,SKIDMOUNTED, 1,800 LBS 20"FOl 20"D05
A,B B" INLET& OUTLETFLANGED

CONNECTIONS
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|

TABLE 3-I (CONTINUED)

EQUIPMENT EQUIPMENTNAME QUANTITY EQUIPMENTDESCRIPTION CAPACITY UNITS PFD PIO

NUMBER NUMBER NUMBER'

** EQUIPMENTDESIGNATION : P

* AREA NUMBER : 20

P-200! EXTRACTIONWELLPUMPtl 1 VERTICALTURBINEPUMP- SS SHAFT 400-600 GPM 20-FO! 20-001
WITH SS IMPELLERANDRUBBER

BEARINGS,30 HP, 100 FT TOTAL

DYNAMICHEAD(TDH)

P-2002 SECONDARY CONTAINMENTSUMP 1 SUBMERSIBLEPUMP - 3/4 HP, 50 GPM . 20-F01 20-D01

PUMP 14 FT TDII

P-2003 TREATED WATER DISCIIARGEPUMP 2 VERTICAL TURBINEPUMP - SS SHAFT 800 GPM 2D-F01 20-D04

A,B WITH SS IMPELLERAND RUBBER

BEARINGS,20 HP, 70 FT TDH

P-2004 EXTRACTIONWELL PUMP #2 I VERTICAL TURBINEPUMP - SS SHAFT 200-400 BPH 20-F01 20-D01

WITH SS IMPELLERAND RUBBER

BEARINGS,15 HP, 100 FT TDH

P-.2005 EXTRACTIONWELL PUMP #3 ! VERTICAL TURBINEPUMP - SS SHAFT 200-400 GPH 20-FOI20-001

WITH SS IMPELLERAND RUBBER

BEARINGS,15 HP tO0 FT TDH
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TABLE 3-I (CONTINUED)

EQUIPMENT EQUIPMENTNAME QUANTITY EQUIPMENTDESCRIPTION CAPACITY UNITS PFD PID

NUMBER NUMBER NUMBER'

q

** EQUIPMENTDESIGNATION: T

* AREA NUMBER : 20

T-2001 PRIMARYAERATION TANK I B' x 40' x 8 1/2' RECTANGULAR 20,000 6AL 20-F0120-D02

TANK OIVIDEDINTO 3 CHAMBERS,

EPOXY LINED CARBON STEEL,

VAPOR TIGHT

T-2002 SECONDARYAERATION TANK i 8' x 40' x 8 I/2' RECTANGULAR 20,000 GAL " 2B-FOr20-D03

TANK DIVIDED INTO 3 CHAMBERS,

EPOXY LINED CARBON STEEL,

VAPOR TIGHT

T-2003 DEGAS TANK I STANDARDCYLINDRICALVERTICAL 4,000 G_L 20-FO!20"D04

TANK, EPOXY LINED CARBON STEEL,

VAPOR TIGHT, FLAT BOTTOM AND TOP
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TABLE 3-1 (CONTINUED)

EQUIPMENT EQUIPMENT NAME QUANTITY EQUIPMENTDESCRIPTION CAPACITY UNITS PFD PID

NUMBER NUMBERNUMBER

** EQUIPMENTDESIGNATION: Z

*AREA NUMBER : 20

Z-2001 PRIMARYDIFFUSER 3 65 I' DIA FINE BUBBLE DIFFUSERS SOD CFM 2O-FOI20-D02

A-C AND PIPING MANIFOLD TO FIT IN

AERATION CHAMBER OF T-2OOl

Z-2002 SECONDARYDIFFUSER 3 65 I' DIA FINE BUBBLE DIFFUSERS 500 CFM 2D-F0120-D03

A-C AND PIPING MANIFOLD TO FIT IN

AERATION CHAMBER OF T-2002

Z-2003 PRIMARYDEMISTER 2 VERTICAL IN-LINE IMPINGEMENTVANE 500 CFM 2O-FOl20_,D02

A,B W/ SS BLADES AND HOUSING

10" DIA BY 12" THICK

Z-ZOO4 SECONDARYDEMISTER 2 VERTICAL IN-LINE IMPINGEMENTVANE 500 CFM 20-F0120-D03

A,B W/ SS BLADES AND HOUSING

10" DIA BY 12" THICK
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4.0 PROCESS EQUIPMENT SPECIFICATIONS

4.1 INTRODUCTION

Equipmentspecificationsare a summaryof the processcalculationsfor a specificpiece of equipmentor
for the severalpiecesof equipmentconstitutinga processpackageor subsystem. Equipment

specificationsIncludeperformancerequirementssuch as flow rate, dischargepressure,and volume.
They may also includemechanicalrequirementssuchas materialsof construction,sizeof openings,or
type of motor. The basic performanceand operatingrequirementsare documentedon the PFD and the
materialand energy balance.

Equipmentspecificationsgenerallyserveas a guide for the preparationof detaildesign,drawings,
requisitions,or specifications,This procedureis basedon the normal processof conductingan
engineering,procurement,and constructionproject. In certaincases,the equipmentspecificationmay

be the only documentpreparedto definethe intentand/or contentof a project.

4.2 SPECIFICATIONS

In accordance with normal procedure, certain Informationhas not been completed on the specification
sheets. This information will be completed during the detailed design.

BY: TSK/JAB _SS DEr,_GN SECTION NO.: 4.0
CHECKED:. RWH IT_ ,, REVISK3_NO.: 0
APPROVED; JKR Knoxville,Tennessee PAGE: 1 of 17
DATE: January 31, 1992

Ray.Date:IAI 2/22/01lbl 3/20/91I01 t/31/_a2

-



i

COMPANYNAME: Wdght-Patlerson AirForce Base PROJECT NO: 199814

PROJECT NAME: GroundWater Treatment System CHARGE NO: t99814.05.03,01

LOCATION: WPAFB,Ohio

TYP____E:Rotary

NUMBEROF UNITS: 3

..__ERVICECONDITI(:;)N__.S

Vapor or Gas Handled: Ambient Air
Specific Gravity: 1.0
DischargeVolumetric Row @ P & T (acfm): 500 acfm
Air Inlet Temperature ('F): 100'F (maximum)
AirDischargePressure(psig): 4.0 pslg
RelativeHumidity: 0% - 100%

SPECIALA__CCESSORIES

• Noise ProtectionHousing - < 85 db A1
• inlet and DischargeSilencer

DRIVER

Motor: Electric

Volts-Phase-Cycle: 480V/3-phase/60Hz
HP: 20 HP *

Enclosure: Totally EnclosedFan Cooled (TEFC)

° ° ..
, • . ,

185decibles @ an A-weighted scale as specifiedunderOSHA.

EQUIPMENT NAME EQUIPMENT NO.

PdrnaryAerationBlower B-2001 A-C

.BY: J. Becker MISCELLANEOUS EQUIPMENT AREA NO. 20

CHECKED: _/_JY ....... SPECIFICATION AREA NAME
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COMPANYNAME: Wrlght-PattersonAirForceBase PROJECTNO: 109814, . ,,,,,.. ,,,

PROJECTNAME: GroundWaterTreatmentSystem CHARGENO: 199814.05,03.01,, , .... , ,.. -- - ,, i

LOCATION:WPAFB,Ohio
= , , .,, , , ,

_..._: Rotary

NUMBER OF UNITS: 3

SERVICE CON DITI.0.H_._

Vapor or Gas Handled: Ambient Air
Specific Gravity: 1.0
Discharge Volumetric Row @ P & T (acfm): 500 ac'fm
Air Inlet'Temperature (' F): 10(7 F (maximum)
Air Discharge Pressure (psig): 4.0 psig
Relative Humidity: 0% - 100%

SPECIAL_AC_ESSORIES

• Noise Protection Housing - < 85 db A1
• Inlet & Discharge Silencer

DRIVER

Motor: Electric

Volts-Phase-Cycle: 480V/3-phase/60Hz
HP: 20 HP *

Enclosure: Totally Enclosed Fan Cooled (TEFC)

185 decibles @ an A-weighted scale as specified under OSHA.

, , -- ,, ............ ,, L , ,, p ,,, , , ,i ,

EQUIPMENTNAME EQUIPMENTNO.
q

SecondaryAerationBlower B-2002A-C
.................... -- _ __ , , , ,,, , ........ ,, ,

BY: d. Becket MISCELLANEOUS EQUIPMENT AREANO. 20

CHECKED: _f.,'J_ ^ SPEC|FICATION AREANAME,, , ,, , _ . ,,,,,,,

=
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COMPANY NAME: Wright-PattersonAir ForceBase PROJECT NO: 199814

PROJECT NAME: GroundWaterTreatmont System CHARGE NO: 199814.05.03.01

LOCATION: WPAFB. Ohio

_: Rotary. PositiveDisplacement

NUMBEROF UNITS: 2

.._.ERVICECONDITIONS

Vapor or Gas Handled: Air Saturatedwith1-120and < 4 ppm of Trichloroethylene
SpecificGravity: 1.0
DischargeVolumetricRow @ P & T (acfm): 600 - 1000 acfm
Air InletTemperature(=F): 55' F - 65° F
Suction: 0.5 psig
Discharge: 3.5 psig
RelativeHumidity: 0-100%

SPE(_!AL.ACCE$SORIE.._

• Noise ProtectionHousing - < 85 db A'
• Inlet & DischargeSilencer

DRIVER

Motor: Electric- V BeltWithVariableFrequencyDrive
Volts-Phase-Cycle: 460V/3-phase/60Hz
HP: 25 HP *
Enclosure: TotallyEnclosedFan Cooled (TEFC)

°

185 decibfes@ an A-weightedscale as specifiedunderOSHA.

EQUIPMENT NAME EQUIPMENT NO.

-ExhaustBlower B-2003A,B

BY: J,Becker MISCELLANEOUS EQUIPMENT AREANO. 2o

CHECKED: _X/f_ / SPECIFICATION AREA NAME

A'PP'D: _..4"_, _ REVISION 2/2'2/91 [AJ 3/2o/91 JBI JCJ GroundWaterTreatmentSystem•-.---=..,-=.m P

DATE: VENDOR TO COMPLETE OR CONFIRM INFORMATION MARKED * SHEET 4 OF 17
L--_=..._..._ ___ lt I , li ,,,,, _ . I, ___

=_
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COMPANYNAME:Wright-PattersonAirForceBase PROJECTNO:. 199814

PRC)JECTNAME:GroundWaterTreatmentSystem CHN:tC_NO:.199814.05.03.01
=

LOCATION:Dayton,Ohio
i 1, ,,,

TYPE: S.S. Skid Mounted Vapor Phase Carbon Unit 5

NUMBER OF UNITS: 2 ..

.SERVI(_ECONDiTiQN$

Volume Air Flow Rate: 600 - 1000 CFM
Carbon Volume: 60 cu ft

Vessel and Carbon Weight: 2840 Ibs (fresh carbon); 4640 Ibs (spent carbon)
Pressure Drop: 30 in H20 (Maximum)
Operating Temperature: 60°F
Static Pressure Rating: 15 psig (Maximum)
Flow Direction: Down

Hose Connections: 8" 1501b. Flange (Top & Bottom)
Drain: 3/4" MNPT
Carbon Sample Port Near Inlet

M A,TERIALS OF CONSTRUCT!ON

Vessel' 316L Stainless Steel

Frame: Carbon Steel Wtth Corrosion Protective Coating & Lifting Lugs
Flanges, Elbows, and Sample Fitting: 316L Stainless Steel

RE.PI-A_EMENT.._C(;)NDITI0N_S

• Minimize Carbon Handling & Maintenance
® Regenerate Spent Carbon Off-Site

EQUIPMENTNAME _NO.

VaporPhaseCarbonAdsorbers C-2001A,B

BY: J, Beoker MISCELLANEOUS EQUIPMENT _ NO. 2O

SPECIFICATION _ NAME

APP'_ REVISION2/22/91IAi 3/2O/91 lbl 1/31/92 IOI Spt(_rmOUndWaterTreatment

J
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COMPANY NAME: Wrlght-PattersonAirForce Base PROJECT NO: 199814

PROJECT NAME: GroundWater TreatmentSystem CHARGE NO: 199814.05,03.01

LOCATION: WPAFB, Ohio

____._._E:Fine BubbleDiffusersInstalledon CPVCPiping

NUMBEROF.J=L_T___:3 (One System per Compartment)

._ERVI(_EGONDITION_

AirFlow Rater Per Diffuser: 8 CFM (Minimum)
PressureDrop Per Diffuser: 15"HzO (Maximum)
AirFlow Rate From System: 500 ACFM
Material" ElastomerType
MinimumSpace Between Diffusers: 1"
MinimumDistanceFrom Tank Walls: 3"
Leak-ProofWhen Not in Operation

DIFFUSERS & PIPING ARRANGEMENT

Suggested Ta.nk Compartment !._yout _:_N_6o_
.. z"c_,vc I" p' r-_o_j

"-.LuP" .',LZJ. "-LL:.,/ "----:1 _ ('. ":" 1_" _"_ ".'r c "*'-'" _ i
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_Li;_- . .," _. _ "" _._,..... . .-__i."", ...... , 't_ ... __, ._'_...........
• .." ., , • o. .- _ ,. " " . .. I . _..--r',,. , : , . . ... ,.

EQUIPMENT NAME EQUIPMENT NO.

DRAFT Primary Diffuser System Z-2001 A-C

BY: J,Becket MISCELLANEOUS EQUIPMENT AREANO. 20

CHECKED:_J_ SPECIFICATION AREANAME

APP'D:_ /_ F_,,_ _.¢_ REVISION 2'22'91 IAI 3/20/91 lBl ICI GrounclWaterTreatmenlSystem

.... .......DATE: ._/20 / , VENDOR TO COMPLE'FEOR CONFIRM INFORMATION MARKED * SHEET 1.4 OF 1 "_
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COMPANYNAME: Wrlght-PattersonAirForceBase ..... J pROJECTNO: 199814

PROJECTNAME: GroundWaterTreatmentSystem ' i CHARGENO: 199814.05,03,01LOCATION:WPAFB,Ohio

TYP.____E:Fine Bubble Diffusers Installed on CPVC Piping

--NUMBER OF UNITS: 3 (One System per Compartment)

SERVICE (_,ONDITIONS

Air Flow Rater Per Diffuser: 8 CFM (Minimum)
Pressure Drop Per Diffuser: 15" I-IzO (Maximum)
Air Flow Rate From System: 500 ACFM
Material: Elastomer Type
Maximum Space Between Diffusers: 8"
Minimum Space Between Diffusers: 1"
Maximum Distance,From Tank Walls: 1' - 0"
Minimum Distance From Tank Walls: 3"
Leak-Proof When Not in Operation

DIFFUSERS & PIPING ARRA_N_G_E__I_ENT
ptNE 6_c.E:

T_ankCompartment Layout_ oi Fr--u._P..

__ _'_cp¢c, _ "..Cpvc.. , 1",lp,
. , _ • p" . • _ . • ! _ . "eli • e _ ' '_o olg # 4.

. ,. .., .:3)-Q.)
i

__...._,.__...:..:_,.._u'_$..., :.,",'-.-_'_.':"-_-,-"_ -_--"'-,.-._."Ei., .}--
,,". F-,,'..J-_,..""/'_,,,. \. -\,..._.'/-_..,')"_.:_:P%,-.-.P'_"\ Ir'_.,.. ,. \ I

,.. .., ,/: ;: ' . ."" , • • . ,"; '_. ,: "' ,:.- .

• L__..] I ; : .

EQUIPMENTNAME EQUIPMENTNO.

DRAFT SecondaryDiffuserSystem Z-2002A-.C

BY: J. Becker MISCELLANEOUS EQUIPMENT AREANO. 20

CHECKED: ..._._j (_ SPECIFICATION AREANAME
GroundWaterTreatmentSystem

Ot=17



COMPANYNAME: Wright-PattersonAir Force Base PROJECT NO: 199814

PROJECT NAME: Ground WaterTreatment System CHARGE NO: 199814,05.03.01

LOCATION: WPAFB, Ohio

_: Vertical In-LineEliminator

NUMBEROF UNITS: 2

$ERVI_E _OND!TION$

Air Velocity: 12.5 FT/S
Air Flow Rate: 500 ACFM
Temperature: 55° F - 65° F

MISTELIMINATOR

RemovableHousing and Mist Eliminator
Housinginlet & Outlet: 10"SS Ducting
Pressure Drop: < 1" t-12O
RemovalEfficiency: 99+% of Particles> 10 ym

MATERIALSOF CQNSTRUCTION

Stainless Steel

INSTALLATION GONFIGURATION
o

EQUIPMENT NAME EQUIPMENT NO.

DRAFr P,_,y Demister Z-2003 A.B

BY: J. Becker MISCELLANEOUS EQUIPMENT AREA NO. 20

CHECKED: SPECIFICATION AREA NAME

DATE: VENDOR "ro COMPLETE OR CONFIRM INFORMATION MARKED * SHEET 16 OF 17



COMPANYNAME:Wdght-PattePsonAirForceBase PROJECTNO: 199814

PROJECTNAME: GroundWaterTreatmentSystem CHARGENO: 199814,05,03.01

LOCATION:WPAFB,Ohio

_: Vertical In-Line Mist Eliminator

_NUMBER OF,UNITS: 2

SER_/I(_E COND!TI__I_I_

Air Velocity: 12.5 FT/S
Air Flow Rate: 500 ACFM

Temperature: 55' F - 6,_ F

MIST ELIMINATOR

Removable Housing and Mist Eliminator
Housing Inlet & Outlet: 10" SS Ducting
Pressure Drop: < 1" HzO
Removal Efficiency: 99+ % of Particles > 10 pm

MATERIALS QF (_ONSTRUCTLON

Stainless Steel

INSTALLATION CONFIGURATION

EQUIPMENTNAME EQUIPMENTNO,,

DRAFT SecondaryDemister Z-2004 A,B
,,. .....

BY: J. Becker MISCELLANEOUS EQUIPMENT AREANO. 20

O:__ %_,._I' SPECIFICATIONCHECKE "_ _ AREANAME

-APp.I.D:......_______...................... REVISION 212219"1IAI 312o/91lbl ga'l_z I01 GroundWaterTreatmentSystem

DATE: VENDORTO COMPLETEOR CONFIRMINFORMATIONMARKED* SHEET 17 OF 17



COMPANYNAME: Wright-PattersonAirForceBase PFK_ECTNO.:199814
PROJECTNAME: GROUNDWATERTREATMENTSYSTEM CHARGENO.: 199814,05.03,01
LOCATION: WPAFB,OHIO WPCOOE:RICL280,5/03/22/91/DB

5.0 PIPE LINE LIST

Pipe line listsare used to listand describeali pipe lineson the P&IDs and giveinformationclarifyingthe
specificationsand operatingconditionsof each line. The pipe line list (Table5-2) consistsof line number

and size,specificationletter(seeTable5-2), descriptionof thefluidflowingthroughthe line,originationand
destinationof the line, P&ID drawingnumberdesignation,an indicationof whetheror not the line is to be
insulatedand heat traced, and the operatingand designtemperatureand pressure.

5.1 FORMAT NOTES FOR THE PIPING LINE LIST

The pipe line numberhas the followingformat:

32 01- 4"- C
I I I
I I Pipe SpecificationTable (Table5-2)
I I
I Line Size
I
Consecutive Number

Area Number (See area numberdescriptionIn Section 10.0 - DrawingList)

Line ServiceDesignationCode (Table5-1)

These linenumberswere usedduring the processdesignand will continueto be usedduring the detailed
design. Linesnot on the current P&IDs that were on previousrevisionsare canceled linesand will be

designatedas "notused" inthe lastcolumnof thePipingLineListto avoid errorinthe numberingsequence.

Table5-1 presentsthe Line ServiceDescriptionsapplicablefor thisprocessdesign. Table 5-2 presentsthe

IT SpecificationTableshowinglettersdesignatingmaterialspecificationsfor pipes. Table 5-3 presentsthe
Pipe Line Listfor thisprocessdesign.

BY:TSK/JAB PROCESSDESIGN SECTIONNO.:5.0
CHEOQF.D:RWH rrcoqxxatton _NO.: 0
APPROVEI_.JKR Kr_xvill%T_ PAGE:1 of8
DATE:January31,1992

F_. Date:IAI _'/22/91lBl 3/20/911011/31/_



COMPANY NAME: Wright-PattersonAir ForceBase PROJECT NO.: 199814
PROJECT NAME: GROUNDWATERTREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
LOCATION: WPAFB,OHIO WP CODE: RICL280.SA/03/20/91/DB

TABLE 5-1. I.INE SERVICE DESIGNATION

Code Service PipingSpec.

Air Systems

AA Ambientair W

DrainSystems

LW Drain N
WW Finaleffluent AJ

Vent Systems

EC Vent gas Q, W

Water Systems

WW Wastewater J, N
TW Rainwater/stormwater N

BY: TSK/JAB PROCESSDESIGN SECTIONNO.: 5.0
CHECKED: RWH lT Corporation REVISIONNO.: B
APPROVED: JKR Knoxville, Tennessee " PAGE: 2 of 8
DATE: February7, 1991

Rev. Date: JAI2/22/91 lBl3/20/91
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COMPANYNAME: Wright-PattersonAir ForceBase PROJECTNO.: 199814
PROJECTNAME: GROUNDWATERTREATMENTSYSTEM CHARGENO.: 199814.05.03.01_
LOCATION: WPAFB,OHIO WP CODE:RICI.280.5B/03/20/91/DB

TABLE 5-2. lT PIPING SPECIFICATION TABLE

Specification
Service Material (Max. Press./Max. Temp.) Letter

P

Underground Influent PVC (see spec) J
Wastewater Carbon steel (125 psig/180°F) N

(above ground)
AmbientAir, Vent Air 316L Stainlesssteel, (ductwork) Q
AmbientAir, Vent Air CPVC (50 psig/195°F) (see spec.) W
Underground Effluent Polyethylene(see spec) AJ

Discharge

BY: TSK/JAB PROCESSDESIGN SECTIONNO.:5.0
CHECKED:RWH lT Corporation REVISIONNO.: B
APPROVED:JKR Knoxville,Tennessee PAGE: 3 of 8
DATE: February7, 1,901

Rev. Dste:IAI2/22/91lbl 3/20191
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COMPANYNAME: Wright.PattersonAirForceBase PROJECTNO.: 199814
PROJECTNAME GROUNDWATERTREATMENTSYSTEM CHARGENO.:199814,05,03,01
LOCATION: WPAFB,OHIO WPCODE:RICL280.6/03/20/91/DB

6.0 INSTRUMENT LIST

A tabulation of ali instrumentswas preparedas part of the PD to providea basisfor subsequent
engineeringdesignwork by instrumentand electricalengineeringspecialists. Alisensinginstruments,
controlvalves,safetydevices,etc. are assigneduniqueinstrumentnumbers, This list identifiesthe
instrument'slocation, service,and number, Locationof the instrumentis definedon the instrumentlist
by the letter designations"F"for field, "C"for controlpanel,and "R"for remote (accessed throughthe
automaticphone dialer [APD]). The service descriptionindicatesthe location of the Instrumentinthe
system. The instrumentnumbering(tagging)systemis describedbelow.

6.1 INSTRUMENT TAGGING SYSTEM

In the instrumenttaggingsystem,instrumentsare categorizedand assigned individualconsecutive
numbers by the followingfivecategories:

_ecutive Number

Pressure 001-200
Flow 201-300
Level 301-400
Ternperature 401-500
Miscellaneous 501-999

Consecutive numbers are begun again in each area. Ali instruments in a control loop are assignedthe
same consecutive number as the main controlling category.

The complete Instrument tag number must have the Instrument identification code pius the consecutive
number.

XXXXNNND
where:

"X" = alphabetic instrument identification code (as per the ISA standard
instrument nomenclature as shown on P&ID lead sheetsfor the job),

"N" = consecutive Instrument loop number, and
"D" = similar Instrument identifierwithin the same loop (A, B, C, etc.).

Instruments are numbered using the following rules:

1. Ali instruments In a control loop are assigned the same consecutive number. One type of loop
would be instruments linked by an electrical signal.

2. Ali the instruments involved in positioning a valve also form a loop.

t

BY:TSK/JAB PROC,ESSDF_SIGN SECTIONNO.:6.0
CHECKED:RWH ITCoqxxalJon REVISIONNO.:0
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COMP/_N'YNAME: Wright.PattersonAirForce Base PROJECI"NO.: 199814
PROJECT NAME: GROUND WATER"rREATMENTSYSTEM CHARGE NO., 199814,05,03,01

LOCA'rlON: WPAFB,OHIO _ CODE: RICL280,6/03/20/91/DB

3. The instrumentsin an Interlockdo not form a loop unlesslinked on the P&ID by an electrical
signal.

4. If a loop containsinstrumentsfrom more than one of the five categories,ali the Instrumentsin
the loop are assigneda consecutivenumber appropriateto the Instrumentsof the mainor
controllingcategory.

5. Two or more Instrumentsof the same instrumentIdentificationcode withina loop are
distinguishedby suffixingthe consecutivenumberswithA, B, etc.

6. If Instrumentsare canceledafter a number has been assigned,the number is designatedas "not
used" in the last columnof the InstrumentList to avoiderrorsin the numberingsequence.

6.2 INSTRUMENT LIST

Table6-1 presentsthe instrumentlistfor the processdesign.

BY: TSK/JAB _ DESIC=N SECTION NO°: 6.0
RWH IT_ REVISIONNO.: 0
JKR Knoxville,T_ PAGE: 2 of 8
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COMPANY NAME: Wrlght-Patlerson Air Force Base PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.0i
LOCATION: WPAFB, OHiO WP CODE: RICL280.6/03/20/91/DB
..... _ :,

TABLE 6-1

LOOP LOOP SERVICE LOCATION P&ID REMARKS

DESCRIPTION NUMBER DESCRIPTION NUMBER '

PI 001 EXTRACTIONWELL #1 PUMP DISCHARGE F 20-D01

PI 002 EXTRACTIONWELL _2 PUMP DISCHARGE' F 20-001

PI 003 "EXTRACTIONWELL #3 PUMP DISCHARGE F 20-D01

PI 004 BLOWER B-2OOIA F 20-DOZ

PI 005 BLOWER B-2OOIB F 20-D02,,
PI OOB BLOWER B-2001C F 20-D02

PIC 007 OUTLET FROM T-Z001 OR 2 AND C ZO-D05

B-2OO3A,B

PR 007 RECORDER FOR 007 CONTROLLOOP C 20-D05

PT 007 A T-2ODI (STAGE I) F 20-002

PT 007 B T-2001 (STAGE 2) F 20-D02

PT 007 C T-2002 (STAGE 4) F 20-D03

PT 007 D T-2002 (STAGE 5) F 20-D03

PY 007 A SWITCH FOR PT-OO7A,BAND AVERAGER C 20-D02

PY 007 B SWITCH FOR PY-OO7A,C C 20-DO5

PY 007 C SWITCHFORPT-OO7C,DANDAVERAGER C 20-D03

PY 007 D SWITCHFORB-2OO3A,B, MOTORS C 20-D05

PI 008 BLOWERB-2002A F 20-D03

PI 009 BLOWERB-2002B F 20-D03

PI 010 BLOWERB-2O02C F 20'D03

PI 011 OUTLETFROMP-2003A F 20-004

PI 012 OUTLETFROMP-2003B F 2D-DO4

PI 013 INLET TO B-2OO3A,B F 20-005

PI 014 OUTLETFROMB-2OO3A,B F 20-005

DPAHH 015 INLET AND OUTLET OF C-2001A,B R 20-DOS

DPI 015 INLET AND OUTLET OF C-2001A,B C 2D-D05

DPR ' 01'5 RECORDERFOR015 LOOP C 20-D05

DPT 015 INLET ANDOUTLETOF C-2O01A,B F ' 20-O05

PI 016 OUTLETFROMC-2001A,B F 20-D05

PP 017 VENT OUTLETFROMSTAGEI T-2001 F 20-D02

PP 018 VENT OUTLET FROM STAGE 2 T-2001 F 20,-D02

BY: TSK/JAB PROCESS DESIGN SECTION NO.: 6.0
CHECKED: RWH lT Corporation REVISION NO.: B
APPROVED: JKR Knoxville, Tennessee PAGE: 3 of 8
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COMPANY NAME: Wright-Patterson Air Force Base PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO,: 199814.O5.03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280.6/O3/20/91/DB

TABLE 6-1 (CONTINUED)

LOOP LOOP SERVICE LOCATION P&ID REMARKS

DESCRIPTION NUMBER DESCRIPTION NUMBER

PP 019 VENTOUTLETFROMSTAGE3 T-2001 F 20-D02

PP 020 VENTOUTLETFROMSTAGE4 T-2002 " F 20-D03

PP 021 VENTOUTLETFROMSTAGE5 T-2002 F 20-D03

PP 022 VENTOUTLETFROMSTAGEB T-2002 F 20-D03

DPAHH 023 INLET& OUTLET OF Z-2OO3A,B R 20-D02

DPI 023 INLET& OUTLET OF Z-2003 A,B C £0_D02

DPR 023 RECORDER FOR 023 LOOP C 20-D02

DPT 023 A INLETOF Z-2003A F 20-D02

OPT 023 B INLET OF Z-2003B F 20-D02

DPT 023 C OUTLET OF Z-ZOO3A F 20-002

DPT 023 D OUTLETOF Z-2003B F 20-D02

DPY 023 A SWITCH FOR DPT-O23A,B C 20-D02

DPY 023 B SWITCH FOR DPT-O23C,D C 20-D02

DPAHH 024 INLET & OUTLET OF Z-2OO4A,B R 20-D03

DPI 024 INLET & OUTLET OF Z-2OO4A,B C 20-D03

DPR 024 RECORDERFOR024 LOOP C 20-D03

DPT 024 A INLET OF Z-2004A F 20-D03

OPT 024 B INLET OF Z-2004B F 20-D03

DPT 024 C OUTLETOF Z.-2004A F 20-D03

DPT 024 D OUTLETOF Z-2004B F 20-D03

DPY 024 A SWITCHFORDPT-024A.B C 20-D03

DPY 024 B SWITCHFORDPT-024C,D C 20.-D03

FE 201 GW FROM EXTRACTION WELL #I F 20-DO!

FI 20! GW FROM EXTRACTIONWELL #I C 20-D01

FQR 201 RECORDER - GW FROM EXTRACTIONWELL C 20-D01

#I

FR 201 RECORDER - GW FROM EXTRACTIONWELL C 20-D01

#1

FT 201 GW FROM EXTRACTION WELL #1 F 20-D01

FE 202 GW FROM EXTRACTION WELL #2 F 20-D01

FI 202 GW FROM EXTRACTION WELL #2 C 20-D01

BY: TSK/JAB PROCESS DESIGN SECTION NO.: 6.0
CHECKED: RWH lT Co_ofs_on REVISION NO.: B
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COMPANY N/_JVlE: Wright.Patterl_'l ,&JrForce Base PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TRF,_TlVlENT SYSTEM CHARGE hK).: 199814.05.03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280.6/O3/20/g1/DB

TABLE 6-I (CONTINUED)

LOOP LOOP SERVICE LOCATION P&ID REMARKS

DESCRIPTION NUMBER DESCRIPTION NUMBER '

FQR 202 RECORDER - GW FROM EXTRACTIONWELL C 20-D01

#2

FR 202 RECORDER - GW FROM EXTRACTIONWELL C 2D-D01

#2

FT 202 GW FROM EXTRACTIONWELL #2 F 20-D01

FE 203 GW FROM EXTRACTIONWELL #3 F 2D-D01

FI 203 GWFROMEXTRACTIONWELL#3 C 20-001

FQR 203 RECORDER - GW FROM EXTRACTIONWELL C 20-D01

#3

FR 203 RECORDER - GW FROM EXTRACTIONWELL C 20-D01

#3

FT 203 GW FROM EXTRACTIONWELL #3 F 20-D01

FAHH 204 BLOWERB-2001A R 20-002

FALL 204 BLOWERB-Z001A R 20-D02

FE 204 BLOWERB-2001A F 20-D02

FI 204 BLOWERB-2001A C 20-D02

FR 204 RECORDER- BLOWERB-2001A C 20-002

FT 204 BLOWERB-2001A F 20-D02

FAHH 205 BLOWERB-2001B R 20-D02

FALL 205 BLOWER B-2OOIB R 20-D02

FE 205 BLOWER B-2OOIB F 20-D02

FI 205 BLOWER B-2OOIB C 20-D02

FR 205 RECORDER - BLOWER B-2OOIB C 20-D02

FT 205 BLOWER B-2OOIB F 20-D02

FAHH 206 BLOWER B-2001C R 20-D02

FALL 206 BLOWER B-2001C R 20-D02

FE 206 BLOWERB-2001C F 20-D02

FI 206 BLOWER B-2001C C 20,-D02

FR 206 RECORDER - BLOWER B-20OIC C 20-D02

FT 206 BLOWER B-2O01C F 20-D02

FAHH 207 OVERFLOW FROM TANK T-2001 R 20-D02

BY: TSK/JAB PROCESS DESIGN SECTION NO.: 6.0
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COMPANY NAME: Wdght-Patterson Air Force Base PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM .CHARGE NO.: 199814.05.03.0i 'r

LOCATION: WPAFB, OHIO WP CODE: RICL280.6/03/20/91/DB

TABLE 6-1 (CONTINUED)

LOOP LOOP SERVICE LOCATION P&ID REMARKS

DESCRIPTION NUMBER DESCRIPTION NUMBER

FSHH 207 OVERFLOW FROM TANK T-2001 F 20-002

FAHH 208 BLOWERB-2OO2A R 20-D03

FALL 208 BLOWERB-2OO2A R 20-D03

FE 208 BLOWERB-2002A F 20-D03

FI 208 BLOWERB-2002A C 20-D03

FR 208 RECORDER- BLOWERB'2002A C 20-D03

FT 208 BLOWERB-2OO2A F 20-D03

FAHH 209 BLOWERB-2002B R 20-D03

FALL 209 BI.OWERB-2DO2B R 20-D03

FE 209 BLOWERB-2002B F 20-003

FI 209 BLOWERB-2002B C 20-D03

FR 209 RECORDER- BLOWERB-2002B C 20-D03

FT 209 BLOWERB-2002B F 20-D03

FAHH 210 BLOWERB-2002C R 20-D03

FALL 210 BLOWERB-2002C R 20-D03

FE 210 BLOWER B-2002C F 20-D03

FI 210 BLOWERB-2002C C 20-D03

FR 210 RECORDER- BLOWERB-2002C C 20-D03

FT 210 BLOWERB-2002C F 20-D03

FAHH 211 OVERFLOWFROMTANKT-2002 R 20-D03

FSHH 211 OVERFLOW FROM TANK T-2002 F 20-D03

FE 212 TREATEDEFFLUENTTO OUTFALLAT MAD F 20-D04

RIVER

FI 212 TREATEDEFFLUENTTO OUTFALLAT MAD C 20-D04

RIVER

FQR 212 RECORDER - TREATED EFFLUENT C 20-D04

FR 212 RECORDER - TREATED EFFLUENT C 20-D04

F'I' 212 TREATEDEFFLUENTTO OUTFALLAT MAD F 20-D04

RIVER

FAHH 213 OVERFLOWFROMTANKT-2003 R 20-D04

FSHH 213 OVERFLOWFROMTANKT-2003 F 20-004

BY: TSWJAB PROCESS DESIGN SECTION NO.: 6.0
CHECKED: RWH lT C.,orlPc_,,ti(_r_ ,,, REVISION NO.: B
APPROVED: JKR Knoxville, Tennessee PAGE: 6 of 8
DATE: February 7, 1991

Rev. Date: IAI 2/22,/91 lbl 3/20/91



COMPANY NAME: Wright-Patterson Air Force Base PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
LOCATION: WPAFB, OHIO WP CODE: RICI..280.6/03/20/gl/DB

' L , Ill --

TABLE 6-I (CONTINUFD)

LOOP LOOP SERVICE LOCATION P&ID REMARKS

DESCRIPTION NUMBER DESCRIPTION NUMBER

LE 301 EXTRACTIONWELL #I F 20-001

LSHL 301 GW FROM EXTRACTIONWELL #l F 2D-DOI

LE 302 EXTRACTIONWELL #2 F 20-D01

LSHL 302 GW FROM EXTRACTIONWELL #2 F 20-001

LE 303 EXTRACTIONWELL #3 F 20-D01

LSHL 303 GW FROM EXTRACTIONWELL #3 F 20-D01

LAHH , 304 SUMP R 20-D01

LE 304 SUMP F 20-D01

LI 304 SUMP C 20-D01

LT 304 SUMP F 20-D01

LAHH 305 A REDUNDANTSENSOR IN T-2003 C 20-D04

LAHH 305 B REDUNDANT SENSOR IN T-2003 R 20-D04

LE 305 REDUNDANTSENSOR IN T-2003 F 20-004

LSHH 305 REDUNDANT SENSOR IN T-2003 F 20-D04

LE 306 TREATEDWATER DISCHARGE F 20-004

LIC 306 TREATEDWATER DISCHARGE C 20-D04

LT 30fi TREATEDWATER DISCHARGE F 20-D04

LV 306 TREATEDWATERDISCHARGE F 20-004

TI 401 TANK T-2001WATER TEMP F 20-D02

TI 402 AIR DISCHARGEFROM STAGE I F 20-D02

TI 403 TANK T-2002WATER TEMP F 20-D03

TI 404 AIR DISCHARGEFROM STAGE 4 F 20-D03

TI 405 TREATEDEFFLUENTTO OUTFALLAT MAD F 20-004

RIVER

TI 406 INLET TO BLOWERSB-2OO3A,B F 20-D05

Tr 407 EXHAUSTFROM BLOWERSB-2OO3A,B F 20-D05

TI 408 OUTLET FROM C-2001B F 20-005

HS 501 A EXTRACTIONWELL #I PUMP P-2001 F" 20-001

HS 501 B EXTRACTIONWELL #I PUMP P-2001 C 20-D01

HS 502 A EXTRACTIONWELL #2 PUMP P-2004 F 20-D01

HS 502 B EXTRACTIONWELL#2 PUMPP-2004 C 20-001
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COMPANY NAME: Wright-Patterson Air Force Base PROJECT NO,: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01

LOC____A_TION. ..... W PA_FB,OHIO WP CODE: RICL280.6/O3/20/91/DB

TABLE 6-1 (CONTINUED)

LOOP LOOP SERVICE LOCATION P&ID REMARKS

DESCRIPTION NUMBER DESCRIPTION NUMBER

HS 503 A EXTRACTION WELL #3 PUMP P-2005 'F 2D-DOl

HS 503 B EXTRACTIONWELL #3 PUMP P-2005 C 2D-D01

HS 504 BLOWERB-20OlA F 20-D02
HS' 505 BLOWERB-2O01B F 20-D02

HS 506 BLOWER8-2001C F 20-D02

HS 507 BLOWERB-2002A F 20-D03
HS 508 BLOWERB-2002B' F ._0-D03

HS 509 BLOWER B-2002C F 20-D03

HS 510 A SUMPPUMPP-2002 F 20-D01

HS 510 B SUMPPUMPP-2002 C 20-DOl

HS 511 PUMPP-2003A F 20-D04

HS 512 PUMPP-2003B F 20-D04

HS 513 VARIABLE SPEED MOTOR FOR BLOWER F 20-005

B-2O03A

HS 514 VARIABLESPEEDMOTORFORBLOWER F 20-005

B-20038

HS 515 A EMERGENCYSWITCH C 20-DOI

HS 5158 EMERGENCYSWITCH R 20-D01 REMOTE LOCATION TO BE DETERMINED

BY: TSK/JAB PROCESS DESIGN SECTION NO.: 6.0
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COMPANYNAME: Wrlgllt.PattersonAirForceBase PROJECTNO.; 199814
PfK3JECTNAME GROUNDWATERTREATMENTSYSTEM CHAF_ENO.:199814,05.03,01
LOCATION: WPAFB,OHIO WPCOOE:RICL280,7/03/20/91/DB

7.0 INSTRUMENT DATA SUMMARY SHEET

7.1 INTRODUCTION _

Thesesummary sheetsprovidethe meansto record variousinformationrelatingto the operating

requirementsfor each identifiedinstrumentor control elementfor each loop. This summaryinformation
is used by the instrumentengineerin definingprocurementspecifications.

Instrumentsare arrangedby category and assignedan individualconsecutivenumber as outlinedin

Section6,0, InstrumentList. Ali Instrumentsin a loop are assignedthe same consecutive number. The
instrumentcategoriesare as follows:

• Pressure
• Flow

• Level

• ,Temperature
® Miscellaneous

i

Summarysheetsare presented in the followingorder:

Pressure Instruments
ControlValves
ReceiverAlarms/SWitches
ReliefValves

The other categoriesof flow, level,temperature,and miscellaneousali containthe abovetypes of
summarysheetswith the exceptionof ReliefValves.

7.2 INSTRUMENT DATA SUMMARY SHEETS

The sheets presentedin the followingpages constitutethe data knownabout the instrumentationof the
GWTS at the time of the processdesign manualcompletion. Additionalinformationwill be developed
duringthe detailed design,

BY:TSK/JAB PFfE)CESSDESIGN SECTIONNO.:7,0
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= 8.0 CONTROL DESCRIPTION

The three controlsystems (loops)for the GWTSare:

• Level control inthe extractionwell(s) for manipulatingthe amountof waterwithdrawn
from the aquifer by the pumps

• Level control inthe treatmentsystemtankage to allow for variationsinthe flow r_',e

• Pressurecontrolof Stages1 and 2 of the aerationtanksto maintaina uniform
atmosphericpressureinali aerationstages.

These control loops are described below,

8.1 LEVEL CONTROL IN WELLS

The extraction well(s) pumps will be controlled with a controlloop consisting of a two-pronged
conductance level probe element (LE), a level transmitter (LT), and a level switch high-low (LSHL). The

probes in the wells will be set at different levels above the pump Intake representing botl_ high and low

levels. The pump wlll not operate until the high probe senseswater. The level switch will start the pump
motor. The pump will remain on until the lower level probe no longer senseswater. At this point, the
level switch will stop the pump motor. The flow rate of the pump will be manually set during the .

observation period so that the level in the well will normally remain within the upper and lower level
probes and the pump will be on most of the time. The pump operating cycle will va."ydue to increased
or decreased water levels in the aquifer due to rainfall, drought, etc.

8.2 LEVEL CONTROL IN THE TREATMENT SYSTEM TANKS

The levelin ali three tanks (the primaryand secondaryaerationtanksand the degas tank) is essentially

the same becausethe tanksare directlyhydraulicallyconnected withno pumpsor other flow restrictions
between the tanks. Therefore,controllingthe levelin one tank controlsthe level inali tanks. The tank

that will containthe level controlsis the DegasTank (T-2003) because its levelis expected to be more
stablethanthe aerationtanks' levels. The DegasTank levelcontrol loop willconsistof a conductance
level probeelement (LE), a leveltransmitter(LT),a level indicatingcontroller(LIC), and a levelcontrol

valve (LV). The levelsin the three tanks are affected by the amount of water coming in (fromthe wells)
and the amountof water leavingthe system(to the river). The extractionwell pumpswill determine the

amount of water enteringthe system. The levelcontrolvalve is located on the treatedwater discharge

line. This controlloop will determinethe amountof water leavingthe system byopeningor closingthe
level controlvalvein incrementsto keep the level inthe entiresystemconstant, in other words, if the

level rises,the levelvalvewill open moreto allowmore flow out of the system,therebyloweringthe level
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in the system. The valve position changes proportionately in response to the level deviation from the set

point, The level control loop also has provisions for level conditions outside the operation range. A high

level condition will turn on the second Discharge Pump (P-2003), and a low level condition wUl shut off

the second discharge pump if Jt is on. The high and low level conditions will alarm locally, The high-

high condition will shut down the entire extraction well and treatment system to prevent overflow, and

the low-low condition will shut off ali discharge pumps (P-2003A, B) to protect them. High-high and low.
low conditions will alarm locally and remotely.

8.3 PRESSURE CONTROL OF THE AERATION TANKS

if, for some reason, the air flow to the Aeration Tanks (T-2001, T-2002) was reduced, the Exhaust

Blowers (B-2003A,B), if not controlled, could attempt to pull too much air, resulting in negative pressure

in the aeration tanks. Likewise, if the exhaust blowers could not adapt to increases in air flow to the

aeration tanks, the tanks could pressurize slightly. To avoid these situations, the exhaust blowers have

variable speed motors that will control the amount of air pulled from the primary aeration tank and

discharge to the carbon system. The blower speed and the pressure in the aeration tanks will be

controlled with a control loop consisting of a pressure indicating controller (PIC), a selector switch (PY),

and pressure transmitters (PT) that are normally connected to the first two stages of the primary aeration

tank. The output from the pressure transmitters will be averaged. If the primary aeration tank is not

being used, a selector switch (PY) will be used to select the pressure signal from the secondary aeration

tank to serve as the input to the control loop. The PIC will adjust the speed of the exhaust blower that is

on-line to maintain a constant (atmospheric) pressure in the first two aeration stages. The other aeration

stages will remain at atmospheric pressure because they are vented directly to the atmosphere.
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9.0 LOGIC DIAGRAM

Logic diagrams supplementinformationon the PFD'sand P&ID's for the automated shutdownsystems

(interlocks)in sufficientdetail for instrumentationand electricaldesign. Becausethe control loops inthis
systemare relativelysimple,logic diagramsare not necessary. The Informationcontainedon the P&IDs

is adequateto conveythe pertinentdetailsof the processdesign. Logicdiagramswill be completedas
a portionof the detaileddesign stageof thisproject.
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10.0 DRAWING LIST

The drawLnglJistprovidesan itemized I_stlngof aHdrawings ='elatedto the GW'rS. Draw'i_ngsinclude
PFD, Ir,_,lDs,Site Layout, Equipment Arrangement; E_eVati_nVi,ew and ElectricalOne-Lir_eDiagram.
The first four sheets in the drawing set (lead sheets) contain i,nformati_npertiner_to understanding
the nomenclatureand syrrC_s on the drawings. These sheets are standardtor ati projects,
therefore, some of the information may not be relevantto this project.

10.1 DRAWING NUMBERS

The following numberingsystem was used dudng the process design of the project end w_tlco_inue
to be used during the detail c_esignof the project. Ali drawing numbers are assigned by the drafting
department of the design,ingfacility.

Example Drawing Number: 172_._1..- 2._0 - D01
i [ II
I ! I Sequerice number
I I I
! l Drawing _etter-type
! I
[ Area No.
I
Project No.

J

The area number is always a two..digi_nurser. Area numbers are an lT standardused to
distinguishvark_usprocesses. Because this GWTS is smatl, on,l'yone area number is used (20).
Other area numbers may be ac_ed later i_additionalprocesses are added. Area numbers below 20
are used for _tility systems. Drawing _ettersare determined from the _istbelow. The sequence
number is always a two-digit number. The first drawing done w_hin each drawing _etterwithin an
area shall have the number 01.

Drawing Lefter T.y____..2LD_ng

; A Architectural
C Civil

D Piping and instrumentd,iagram
E El_ctr_,al

F Process flow diagram (inclt_ck_sblock flow)
G General an'angerne_
H Heati_ngVentilatingand Ai,r Cond,ition_r_

(HVAC)

=
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,D_aw!n_qLetter T_ype.ofDr_.a_wiD.q

I instrumentation
K Geotech
L Processio_ic drawing
M Mec,han,_cal

P Piping
S Site
T Structural
U Ut_l,ity pipingand instrumentdiagram
X M_sceUaneous

10.2 VENDORDRAWINGNUMBERS

A numberingsystemmustbe irnp_ementedfordocumentcontrolwilhinlT for the timeswhennon-lT
drawingsare generatedby'vendorsduringprocessand detaileddesign. This Systemconsistsof a
uniquesequenlt_alnumberassignedto the drawing. (Thesedrawingnumbersare includedwith the
lT generated_rawingsforcompletenessof the drawinglist.)

The folio,wingnumberings.y_emw_lbe useddudngtheprocessdesignanddetaildesignfor non.lT
generat._ drawings.

ExampleDrawingNumber:.!101_.!Z_- 5__ .M_..PP- _ - ]}3.
' ! 1 ! I I t

Pro}ect,_umber....................I I I I I I
I i I I I

Arear_umber......................................I I I I I
I I i i

Vendor_entff_er......................................... ] I I I
, I I i

Drawing_er ................................................................f I f

S,_ue_,e number.............................................................I t
i

Revision .................................................................................. !

The projectnumber,areanumber,drawingletter,and sequencen,u,rr_,erare identicalto those
: describedin Section10.1 for lT generateddrawer,s. 'Thevendoridentifieri_ rep,resentat_veof the

vendorcornpanyname, A list o.fvendoridentifiersshourdbe developed_ the startof the project
to.rconsistentuse th.._ughout.Identifiersshouldbe _imi'tedto two or threea_phabeticcharacter,_.At
th,_st_me,no vendord,rawingsare includedi,nthe processdesign manual.
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11.0 PROCESS FLOW DIAGRAMS (PFDs)

The function of the PFD is to provide, in pictorialform, the documentation of process Information.
Because lt is a simplifieddescription of processflows and equipment, the PFD is a useful tool tor

understanding the project goals and is a foundation for further process engineering.

The Material Balance documents quantattve material flows, stream components, and processing
conditions,

The PFD shows ali named and numbered equipment except for ex-battery Iimtts utilities. Where

practical, equipment is shown in relattve shape,size, and elevation as in the Intended final facility.
Installed spare equipment items may be Indicated by a singleequipment symbol and Identified by
multlple equipment numbers and names. Process flow streamsare shown arid numbered to tie into the
Material Balance.

lnrstrumentationother than Principal Control Schemes is not shown on the formal PFD.
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12,0 PIPING AND INSTRUMENT DRAWINGS (P&IDs)

The P&ID is a detaileddiagrammatic representationof ali equipment,piping,and instrumentation
requiredfor a processingsystemor portionthereof, As such, the P&ID accomplishesmany purposes,

including:

• Providesmuch of the informationneededto startdetaileddesignand procurementof piping
and controls

• Conveysto operatingand constructionpersonnelthe pipingand instrumentationdesign
concepts beingdevelopedon the project

• Servesas the summarydocument for detailed pipingdrawingsduringfield installationof
pipingand controls

• Providesthe beginningbasisfor writingoperationand maintenancemanuals.

Lead sheetsare furnishedto .describethe nomenclatureusedfor thisprocessdesign. This
nomenclatureshouldbe continuedthroughoutthe remainderof the project includingthe deta_teddesign,
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13.0 PLOT AND EQUIPMENT ARRANGEMENT PLAN

Plotplansand equipment arragementplansare usedto showthe approximatelocationof the process
equipment,auxiliaryequipment,controlroom,office,warehouses,etc. Considerationwas givento

personnelsafety, preventionand minimizationof fire and explosions,flood protection,ease of
maintenanceand operation,and economicalconstructionof the facilities.

Ar_ Pl0t plpn

This Plot Plan,shownas DrawingNo. 199814-20-C01,showsthe locationof the overallprojectin
relationto the Base.

EauiDmentArra_

The EquipmentArrangementPlan,DrawingNo. 199814-20-C02,showsthe location of the process

equipmentwithinthe treatmentsystem. Ali equipmentis shownas wellas large pipelines.

Elev_t.tonView

The Western ElevationView, DrawingNo. 199814-20-G01,showsa conceptualelevationviewof the
westernside of the GWTS.
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APPENDIX B

DESIGN PACKAGES1 AND 2



J

Drawings submittedwith Design Packages I and 2 are incorporatedby

referencebut are not includedbecauseof their size. Copies of these

drawings are availableupon request.
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Addendumto,
Design Packages No. i and 2

The following presents specific amendmentsto Design Packages ] and 2

prepared by Barge, Waggoner, Sumner, and Cannon. The amendedportions of the

Design Packages are marked and correspond to the commentslisted below. These

amendmentswere prepared in response to commentsfrom the U.S. EPAon the 90

percent Design Packages. Because IT Corporation (IT) was contracted to per-

form the constructionfor Tasks I and 2 of Phase II, Design PackagesI and 2

were not finalizedas a bid package. Comments and questionsconcerningthe

contentsof the drawings and specifications,as listed below, were addressed

as field modificationsrather than as design packagemodifications. The fol-

lowing amendmentsreflect actual field conditionsand will subsequentlybe

incorporatedinto the as-builtconstructionreport.
i

EngineerinqDrawinqs (not includedin the accompanyingDesign Package)

I. Drawi,1_C1

• The beginningof the dischargeline was located relative to the
fence along RiverviewRoad. The first point was located at STA
28+50 where the North/Southand East/Westfence intersect. All
other stations are locatedrelative to this point accordirtgto the
stationdesignationson DrawingCI.

d

• The beginningof the dischargepipelinewas specifiedat an ar-
bitraryhigh positivenumber (9+60) so that if changeswere made
to the drawing and the pipelinewas extended,the stationnumber
would still be positive. The as--builtdrawing of the discharge
pipelinewill be on the State plane coordinategrid. The pipeline
locationwill be identifiedrelative to two on-site monuments
located approximately1-I/2 miles from the locationof the treat-
ment system embankment.

° Cleanoutsare being installedin the dischargepipelineto provide
J access in the event that the line becomes cloggedwith debris or
_ sediment (i.e. from the river during a treatmentsystem down-

time). Although the cleanoutsrequireexcavationto access, they
are easy to installduring pipe installationand minimize the need

• to remove and repair a section(s)of pipe to perform line main-
tenance. Installationof a manhole or manway for access to the
cleanoutswas evaluatedbut not recommendedsince a manway would
requireprovisionfor freeze protection,routinemaintenance,as

: well as a mechanismfor securingthe manway against unauthorized
: access.

B.3



• The offset between STA 28+50 and STA 30+20 is indicatedon Drawing
CI as STA 29+50.

• The pipelinematerial is specifiedin the ProjectManual for
Design Package No. 2. DrawingCl will be revised for the as..built
packageand will not containtl_epipelinematerial specifications.

• The primarypurposeof DrawingCl is to show the route of 'thedis-
charge pipeline and the approximatelocation of the treatment
system embankment. The embankmentlocation is shown on Drawing
C2.

2.   rawirig_C2

• The stabilityof the embankmentunder flood conditionshas been
verified by an independentgeotechnicalengineeringfirm based on
the use of pit run gravel which has been selectedfor tileem-
bankment construction.

,, The embankmenthas been locatedusing the stationdesignations
shown on DrawingCI and the dimensionsprovidedon Drawing CZ.
The embankmentwas surveyedfor location relativeto the route of
the dischargepipeline.

t m

• The existing topographiccontourlines will be distinguishedfrom
the r)ewcontour lines on the as-built drawings.

• The ground line was field verified prior to the start of construc-
tion activities.

• The water level of the Mad River will be shown on the as-built
drawlng.

d

" ,4.

• The thrust blockingdesign has been confiw_e..dwith the piping
manufacturer.

As constructed,the backfill sectionwill be revised for the as-
built drawing to reflectthe use of No. 57 crushedstone for
layersA throughD.

• The bit_mlnousst_rfacetreatmentis specified in Section 2513 of
- the ProjectManual. The thicknessof the bituminoussurfacewill

be approximately2-inchesbased on 2 layers each of tar-seal and
crushedaggregate.

=
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o The specificationsare sufficientto select standardmanufactured
fence posts and gates. Detailsof the gate and fence posts will
be availablein the as-builtpackageeither as a manufacturer's
drawing or as a detail on the drawings. The width of the gate
will also be shown.

° In preparingfor the outfallconstruction,proviF_ionshave been
made to controlthe river water during constructionand curing of
the outfall structureusing techniquessimilarto trench shoring.

projectManual

5. Table of C_tents, Paqe 00.00].-I

The Earthworkand Road Constructionand the DischargePipeline Instal-
lation (DesignPackagesNo. I and 2) was condlIctedby IT and therefore
bid documentswere not incorporatedin the ProjectManual for these
taskso Bids will be solicitedfor executionof the work scopes for
Design PackagesNo. 3, 4, and 5. A bid documentwill accompanyeach
design package and will includean invitationto bid, instructionto
bidders,a bid form, contract form, and genera]conditions in addition
to the specificationsand drawings. A copy of the Phase II Work Plan
and the Phase II Health and Safety Plan will also be submittedalong
with the bid document.

6. Section 02105_

The Phase II Health and Safety Plan, Sections2.3, Task-SpecificHazards
and Controls,and 2.5, Personal ProtectiveEquipmentapply to this sec-
tion. In the case of a flood, the site must be evacuated.

7. .Section 02203

"Acceptablematerial"in this sectionrefers to material that will be
sufficientto achievethe design specifications_ The specifications
require that the fill material is compactedto a density of 98 percent
of Standard Proctor and that a 1:1 slope is achievedand maintained, lt
is the responsibilityof the contractorto select material that can be
compacted to the design specificationsin an efficientmanner and that
will maintain a 1:1 slope. Prior to initiationof construction,the
contractorwill identifylocal vendors of fill material, submit a
representativesample of each source of fill for Standard Proctorden-
sity testi_,,_,and will performthe engineeringverificationthat the
selectedmaterial will achievethe 1:I slope.

8. Sectio_n
w

Becausethe shallowwater table is greaterthan I0 feet below grade at
most of the work areas and the maximum depth of any excavation is 7 feet
be'lowgrade, it is not anticipatedthat dewateringwill be required.

" During installationof the Stage I dischargepipelinewithin close

B.5
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proximityto the Mad River, some perchedwater above the shallowwater
_ table may be encountered Becausethe maximum depth of the trench ex-

cavationnear the Mad River will be 6 feet below grade, however, it is
not anticipatedthat dewateringwill be necessaryto complete the last
few sections of pipe. If dewatering is necessary,the water will be
contained,tested for VOCs, and disposed of in accordancewith the
proceduresfor handling project-generatedwastes as outlined in the
RI/FS Work Plan.

g. Section Q244_.44

WPAFB has indicatedthat no additionalspecificationsare required for
the installationof fencingat the Base.

10. Section.02722,_aragraph3.2, SubparaoraphD

lhe descriptionof the pipe testingprocedures ar_ revised to reflect
the use of water. The hydrostatictest is to be conducted in accordance
with the manufacturer'sinstructions. Leak detectionat the joints is
to be conductedby observingthe joints for wetnesswhile the pipe is
pressurized.

11. Section03301

The amount of concrete necessaryfor constructionof the outfall is
approximately20 cubic yards with significantlyless required for the
thrust blocks. Upon review of the specificationsin Paragraph3.11.B,
the testing specified in Paragraph3.11.A of Section03301 was deter-
mined to be unnecessarybased on the limitedamount of concrete work
required to complete the task. The proceduresout'linedfor concrete
placementwill be otherwiseadheredto as specified.
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TA_I_ OF COI_E_/_8

GENERAL

This project manual follows the BWS&C Master Format Document
Identifying System and Cost Accounting Numbers.

Nonapplicable division and section references have been omitted.

Recipients of bidding instruments must consult the Table of
Contents to determine the full scope of the work involved and to
ensure that all pages of the project manual and drawings have been /_
includedo

Neither the Owner nor the A/E will be responsible for bids
submitted that are based on incomplete bidding instruments.

NO. OF PAGES

DIVISION i: GENERA_I_OUIREMENTS

Refer to other contract documents for General Requirements
of Wright-Patterson Air Force Base.

DIVISION 2; SITE WORK

02105 Protection 2
02110 Clearing and Grubbing 1
02201 General Excavation 2
02203 Embankment 2
02221 Unclassified Excavation for Utilities 8
02444 Galvanized Chain Link Fence Gate 4

02485 Seeding 3
02513 Paving 2
02721 Storm Drainage 3
02722 High Density Polyethylene Pipe 4

3: _CONCKE

03.301 Concrete Work 14

LIST OF DRAWINGS

1 Cover Sheet

Cl Discharge Pipeline Plan (Design Package No. 2)
C2 Embankment and Road Constructlon Plan (Design

Package No. 1)
C3 Discharge Pipeline Profile, Drainage Pipeline

Profile and Earthwork Sections (Deslgn
Packages No. 1 and No. 2)

C4 Miscellaneous Details (Design Packages No. 1
and No. 2)
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Gz__ uQvz_n_e

Refer to the contract documents for General Requirements of
Wright-Patterson Air Force Base.

END OF SECTION
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PART I. GENERAL

1.1 The general intent of this section is to establish both the

extent of protection, which the Contractor and his subcontractors
are required to provlde beyond that considered normal or specified
above, and the penalties if such protection is not provided.

1.2 Personally caution subcontractors before they move on the sit_as to the protection required for thelr work and the penaltie_
involved. |

PART 2. PRODUCTS

NOT USED

PART 3. EXECUTION

3.1 Adequately mark all existing construction, utilities, trees,
or plant life that the drawlngs indicate are to remain before any
work is started. _ The A/E will verlfy all trees, etc., that are to
be removed.

3.2 Box in all trees that are to remain. Then cut and remove from
the site all trees that are to be removed.

3.3 Completely remove all stumps and roots from cut trees.
e

3.4 Any trees that are to remain which receive damage shall be
immediately repaired by a qualified tree surgeon.

3.5 Where the finished grade is to be raised around trees that are
to remain, provide gravel graded to a diameter of between 1 inch
and 2 Inches,, and distribute this gravel over the full area of the
tree spread affected by the grade =hange. Slope the gravel up
against the tree trunk, and project it 3 inches above the finished
grade for a horizontal distance of 12 inches all around the tree
trunk. Place the finish material specified elsewhere over the
rock.

3.6 Where the finished grade ks to be lowered close to trees that
are to remain, carefully excavate by hand to avoid damaging the
root _tructure. Cut any roots that must be removed and that have a
diame<:;_:<_ of 1-1/2 inches or less, and then paint the cuts with a
commercial tree paint. If roots over 1-1/2 inches in diameter
require cutting or if the number of roots that need cutting is
excessive, notify the A/E.

30-MAY-91 02105-1 12539-02



3.7 Branches shall be removed only by a qualified tree surgeon.

3.8 If any trees not designated for removal are destroyed, replace
them with trees of equal species and size. If replacement has not
been made or proper credit based on estlmated replacement cost not
Issued at the time for final payment0 the Owner'sdue credit will
be subtracted from the Contractor's retainage and flnal payment.

3.9 Repair or replace existing construction, utilities, etc.,
either to original condition or to the satisfaction of the A/E
and/or Owner.

END OF SECTION

I
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8BCTZON 02:1.10

C_NG AND GRUBBING

PART I. GENERAL

1.1 This work consists of clearing, grubbing, removing, and
disposing of all debris and of all vegetation, buildinqs_ and
foundations not removed by Others that are within des!gnated
construction areas, except for such objects that the A/E designates
to remaln. The work shall also include preserving and protecting
from injury or defacement all vegetation and objectsdeslgnated to
remain.

1.2 The A/E will designate all trees, shrubs, plants, and other
items that are to remain. Paint required for cut or scarred sur-
faces of trees or shrubs selected for retention shall be an asphal-
tum base paint prepared especially for tree surgery and approved by
the A/E.

PART 2. PRODUCTS

NOT USED

PART 3. EXECUTION

3.1 Clear the entire construction area of all weeds, brush,
briars, bushes, trees, stumps, and other protruding obstructions
not designated to remain, except within any areas which the A/E may
designate to remain undisturbed.

3.2 Perform all clearin_ and grubbing operations in accordance
with the applicable provislons for erosion control as specified and
as required by local authorities.

3.3 Completely dispose of all materials resulting from clearing
and grubbing off the site.

END OF SECTION
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contain enough moisture for proper compaction to be
obtained, thoroughly scarify, and break the subgrade to a
minimum depth of 6 inches, Increase the moisture content,
and then compact the subgrade. For material that is
unstable because of moisture but is otherwise suitable for
the subgrade, either scarify, allow to dry, and compact or
else remove and use for refill or embankment. Manipulation
to speed drying will be permitted.

1.8 USE OF EXCAVATED MATERIALS

A. Material excavated at the site shall not be used for
backfill or embankment construction. All excavated
materials shall be disposed of at approved sites°

i. 9 FIELD QUALITY CONTROL

A. Quality Control Testing During Construction

Allow testing service to inspect and approve subgrades and
fill layers before further construction work is performed.

i. Perform field density tests in accordance with ASTM D
1556 (sand cone method), ASTM D 2167 (rubber balloon
method), or ASTM D 2992 (nuclear density method), as
applicable.

2. Footing subgrade: For each strata of soil on which
footings will be placed, conduct at least one test to
verify required design bearing capacities. Subsequent
verification and approval of each footing subgrade may
be based on a visual comparison of each subgrade with
related tested strata, when acceptable to Engineer.

3. Paved Areas and Embankment Areas: Make at least one
field density test of subgrade for every 2,000 sq. ft.
of paved area or embankment area, but in no case less
than three tests. In each compacted fill layer, make
one field density test for every 2,000 sq. ft. of
overlaying paved area or embankment °area, but in no
case less than three tests.

B. If in opinion of Architect/Engineer, based O n testing
service reports and inspection, subgrade or fills which
hav e been placed are below specified density, provide
additional compaction and testing at no additional expense.

PART 2. PRODUCTS

NOT USED

PART 3. EXECUTION

NOT USED
END OF SECTION
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BZCTION 02203

ZKL_NI_(Z_

PART i. GENERAL

1.1 This work shall consist of forming embankments, other than for
building pads, with materials from excavation or other approved
sources and in conformance with the lines, grades and cross-section
shown on the drawings.

1.2 Complete the clearing and grubbing of embankment areas in
accordance with the requirements of Section 02110 before placing
embankment thereon.

1.3 Submit plans for erosion control to the A/E for approval,
conduct all embankment operations in accordance with the erosion
control plan approved by the A/E.

1.4 Embankment under building _ads shall be in accordance with
recommendations from the Geotechnlcal Englneer.

PART 2. PRODUCTS

2.1 Use only acceptable materials in embankment formation. Placeno frozen material, stumps, logs, roots or other perishable
materials in any embankment. Place no stone or masonry fragment
greater than 3 inches in any dimension within 12 inches of the
finished subgrade elevation.

PART 3. EXECUTION

3.1 Remove all topsoil and unsatisfactory material from all
embankment areas prior to placing embankment material.

z

3.2 Form soil, soft sandstone, weathered rock, bank gravel or
creek gravel embankment by distributing the materialin successive
uniform horizontal layers no more than 6 inches thick (loose depth)
to the full widthof the cross-section. However, layers less than
6 inches in loose thickness may be required whenever necessary to
obtain the specified density. Compact each layer as specified
below. Shape the upper surface of the embankment so as to provide
complete drainage of surface water at all times. The forming of
ruts will not be permitted.

3.3 Compact the embankment to a density of at least 98% of the
maximum density as determined by ASTM D698 (Standard ProCter).

3.4 During compaction, embankment material that does not have
enough moisture for proper compaction, shall have water added and
thoroughly mixed as necessary to obtain proper compaction.
Embankment material containing an excess of moisture shall be
allowed to dry before compacting; manipulating as necessary to
speed drying.
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3.5 Perform construction operations so that simultaneous rolling
and placing of material _.n the same lane or section is prevented.
To avoid uneven compaction, see that hauling equipment traverses
the full width of the cross-section as much as posslble. Compact
each layer as necessary before depositing material for the next
layer.

3.6 The density requirements shall be the controlling factor in
compaction. Use only such equipment as will satisfy the density
requirements at all times.

3.7 When embankment is placed around adjoining or opposite faces
of a structure, compact it to the same level on all sides before
proceeding to the next layer. As precaution against wedging
action, begin compaction for each layer next to the structure.

3.8 Construct embankments adjacent to structures as outlined to
the height of the structure and slope far enough away from the
structure to permit easy access of compacting equipment used in
normal embankment construction.

3.9 Whenever muck, quicksand, soft clay, swampy ground, or 'other
material unsuitable for foundations, subgrade, or backfilling is
encountered, remove it and continue excavation until suitable
material is encour.tered. The material removed shall be disposed
of. Then refill the areas excavated for this reason with 1 inch to
2 inches crushed stone then proceed with embankment construction.

= END OF SECTION

12539-02 02203-2 30-MAY-91 I



B_CTION 0 2 2 21

UNCL_BIFZED EXCA_nkTION FOR UTILZTZEB

PART 1. GENERAL

1.1 The work called for by this section shall consist of clearing
and grubbing, loosening, loading, removing, and disposing of, in
the specified manner, all wet and dry materials (including rock)
encountered that must be removed for construction purposes;

furnishing, pl_cinq, and maintaining all sheeting, shoring,
braclng, and t_mberlng necessary for the proper protection and
safety of the work, the workmen, the public, and adjacent property
and improvements; the dewaterlng of trenches and other excavatlons;
the preparation of satisfactory pipe beds; the backfilling and
tamping of trenches, foundations, and other structures; the
preparation of fills and embankments; the removal of unsultable
material from outside the normal limits of excavation and, where

ordered by the A/E, their replacement.with suitable materials; and
all other grading or excavation work inc_dental to or necessary for
the work. This work shall be performed as specified below.

PART 2. PRODUCTS

NOT USED

PART 3. EXECUTION

3.1 PREPARATION OF THE SITE

A. Before starting construction, remove from the work site all
vegetable growth (except as hereinafter excluded), debris,
and/or other objectionable matter as well as any bualdings
and/or other structures that the drawings and/or the A/E
specifically indicate are to be removed. Dispose of this
refuse material in a manner acceptable to the A/E.

B. In certain areas it may be desirable for existing trees,
shrubs, or other vegetation on the site to be preserved for

. the permanent landscape. Such vegetation may be shown on
the drawings, specifically listed in the specifications,
marked on the site, or identified by the A/E. In no case
damage or remove such growth without written permission
from the Owner.

C. If the area to be excavated is occupied by trees, brueh, or
other vegetable growth, =lear such growth and grub the
excavated area, and remove all large roots to a depth of

° not less than 2 feet below the bottom of the proposed
construction. Dispose of the growth removed in a manner
satisfactory to the A/E. Fill all holes or cavities

=
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created during this work that ex_end below the subgrade
elevation with suitable material, and compact to the same
density as the surrounding material.

D. Trees, cultivated shrubs, atc., that are situated within
public rights-of-way and/or construction easements through
private property but not directly within the excavation
arma shall ramaln undisturbed m11es8 it is necessary to
remove thee so that the work can be performed safely and
unless their reaoval is specifically ordered bF the A/E.
Take speci,al precautions, to protect and preserve such
growth _'_,!:._ghout all stages of the construction.

E. Preparation of the site shall be considered an integral
part of the excavation and one for which no separate
payuent shall be a110ved0

F. TrsnCh_s in roadways shall be pre-cut with a pavement saw
prior to beglnning excavation.

3.2 UNSUITABLE MATERIALS

A. Wherever muck_ quicksand, soft clay, swampy ground, or
other material unsuitable for foundations, subgrade, or
backfilling is encountered, remove lt and continua
excavation until suitable material is encountered. The
aaterial removed shall be disposed of in the manner
described below. Then refill _the areas excavated for this
reason with I inch to 2 inc_he8 crushed stone up to the
level of the lines, grades, and/or cross sections shown on
the drawings. The top 6 inches of T_Is refill shall be
No. 67 (ODOT) crushed stone for bedding.

3.3 ROCKS AND BOULDERS

A. A_y material that is encountered vithln the llmitb of the
° required excavation that cannot be removed except by

drilling and/or blasting, including rock, boulders,
nasonry, hard pan, chert, shale_ street and sidewalk
pav_mnts, and/or sinilar _aterials, shall be considered as
unclassified excavation, and no separate payment will be
made therefor.

8. Excavate rock over the horizontal linits of excavation and
to a ,depth of not less than 6 inches below 'the outside
botton of pip@ up to 30 inches in diameter and not less
than 12 inches below the outside bottoa of larger pipes if
rock extends to such dept/t. Than backfill the space below

grade with No. 67 (ODOT) c runhed stone or other approved
- materlal_ tamp to the prope_, grade, and _ake ready forconstruction. For aonolithic concrete sewers or culverts

and tor structures, excavate rock to the outside bottoa of
the stz_Icture or sewer.

12539-02 02221,-2 30-MA¥-91
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3.4 DISPOSAL OF MATERIALS

A. Whenever practicable, all materials removed by excavation
that are suitable for backfilling pipe trenches or for
other purposes shown on the drawings or directed by the A/E
shall be used for these purposes. Any materials not so
used shall be considered waste materials and disposed of by
the Contractor as specified below.

B. Waste materials may be deposited in spoil areas at
locations approved by the A/E. Do not leave in unsightly
piles but instead spread in uniform layers, neatly level,
and shape to drain. Seed as specified in Section 02485,
Seeding.

C. Once any part of the work is. completed, properly dispose of
all surplus or unused materials (Including waste materials)
left within the construction limits of that work. Leave
the surface of the work in a neat and workmanlike
condition, as described below.

D. The disposal of waste materials shall be considered an
integral part of the excavation work and one for which no
separate payment shall be allowed.

3.5 EXCAVATION FOR TRENCHES, MANHOLES, AND STI_CTI/RES

A. Unclassified excavation for plpelines 8hall consist of the
excavation necessary for the construction of water, sewer,
and other pipes and their appurtenances (including
manholes, inlets, outlets, headwalls, collars, concrete
saddles, and pipe protection) that are called for by the
drawings, lt shall include clearing and grubbing where
necessary, backfilling and tamping pipe trenches and around
structures, and disposing of waste materlals, all of which
shall conform to the applicable provisions set forth
elsewhere in these specifications.

B. The Contractor may r if he chooses, use a motor powered
trenching nachine. If he does, however, he shall be fully
responsible for the preservation or repair of existing
utility service connections.

C. Unless the construction of lines by tunneling, Jacking, or

boring, is called for by the drawings or specifically
authorlzed by the A/E, make excavation for p_pelines in
open cut and true to the lines and grades shown on the
drawings or established by the A/E on th,_ ground. Cut the

• banks i of trenches between vertical parallel planes
equidistant from the plpe centerllne. The horizontal
distance between the vertical planes (or, if sheeting is

o used, between the inside faces of that sheeting) shall vary
with the size of the pipe to be installed, but shall not be

" more than the distance determined by the folAowlng formula:
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4/3d + 15 inches, where "d" represents the internal
diameter of the pipe in inches. When approved in wr_tlng
by the A/E, the banks of trenches from the ground surface
down to a depth not closer than 1 foot above the top of the
pipe may be excavated to nonvertical and nonparallel
planes, provided the excavation below that depth is made
with vertical and parallel sides equidistant from the pipe

' centerline in accordance with the formula given above. Any
cut made in excess of the formula 4/3d + 15 inches shall be
at the expense of the Contractor and may be cause for the

bedding bi used at no cost to the Owner_

D. For rigid pipe, shape the bottom of all trenches to provide
uniform bearing for the bottom of the pipe barrel. For
plastic sewer lines, provide a minimum of 6 inches of
No. 67 (ODOT) crushed stone for bedding.

E. Excavate bell holes for bell and spigot pipe at proper
intervals so that the barrel of the pipe will rest for' its
entire length upon the bottom of the trench. Bell hole5
shall be large enough to permit proper jointing of the
pipe: Do not excavate bell holes more than 2 joints ahead
of p_pe laying. ,i

F. Excavation for manholes, inlets, and other incidental
structures shall not bi greater in horizontal area than
that required to allow a 2 foot clearance between the outer ,
surface of the structure and t.tit walls of the adjacent
excavation or of the sheeting used to protect it. The
bottom of the excavation shall be true to the required
shape and elevation shown on the drawings. No earth
backfilling well bi permitted under manholes, inlets,
headwalls, or slmilar structures. Should the Contractor
excavate below the elevations shown or specified, he shall,
at hls own expense, fill the void with either concrete or
granular material approved by the A/E.

• G. Do not excavate pipe trenches more than 1500 feet ahead of
the pipe laying unless approved by the A/E, and perform all
work so as to cause the least possible inconvenience to the
public. Construct temporary bridges or crossings when and
where the A/E deems necessary to maintain vehicular or

_ pedestrian traffic.

H. In all cases where materials are deposited along open
trenches, piace them so that in the event of rain or
surcharge loading from such deposits no damage will result
to the work and/or to adjacent property.

I. Excavation for manholes and other structures may be
performed with nonver_ical banks except beneath pavemlnts
or adjoining existing improvements. Do not permit the
horizontal arma c}_ the excavation to exceed that required
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to allow a 2 foot clearance between the outer surface of
the structure and the banks of the excavation or the
sheeting used to protect the embankments. The bottom of
the excavation shall be true to the required shape and
elevation shown on the drawings.

3.6 SHEETING, SHORING, AND BRACING

A. Take special care trO avoid damage wherever excavation is

being done. Sufficiently sheet, shore, and brace the sides
of all excavations to prevent slides, cave ins, settlement,
or movement of the banks and to maintain the specified
trench widths. Use Solid sheets in wet, saturated, or
flowing ground. AI1 sheeting, shoring, and bracing shall
have enough strength and rigidity to withstand the
pressures exerted, to keep the walls of the excavation
properly in place, and to protect all persons and property

Separate payment will not macfrom Injury or damage, be le
for sheeting, shoring, and bracing, which are considered an
incidental part of the excavation work.

B. Wherever employees may be exposed to moving ground or cave-
ins, shore and lay back exposed earth excavation surfaces
more than 5 feet high to a stable slope, or else provide
some equivalent means of protection. Effective_.y protQct
trenches less than 5 feet deep when examinati.)n of the
ground indicates hazardous ground movement may be expected.
Guard the walls and faces of all excavations in which

employees are exposed to danger from moving ground by a
shoring system, sloping of the ground, or some equivalent
protection.

C. Comply with all OSHA standards in determining where and in
what manner sheeting, shoring, and bracing are to be done.
The sheeting,.shoring, and bracing system shall be designed
by a professlonal engineer licensed in the State of Ohio
and shall be subject to aPproval by the A/E. However, such
approval does not relleve the Contractor of the sole
responsibility for the safety of all employees, the
effectiveness of the syste m , and any damages or Injuries
resulting from the lack or inadequacy of sheeting, shoring,
and bracing.

D. Where excavations are made adjacent to existing buildings
or structures or in paved streets or alleys, take
particular care to sheet, shore, and brace the sides of the
excavation so as to prevent any undermining of or
settlement beneath such structures or pavement. Underpin
adjacent structures wherever necessary, wlt_ the approval
of the A/E.

E. Do not leave sheeting, shoring, or bracing materials in
place unless this is called for by the drawings, ordered by
the A/E, or deemed necessary or advisable for the safety or
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protection of the new or exlstingwork or features. Remove
these materials in such a manner that the new structure or
any existing structures or property, whether public or
_rivate, will not be endangered or damaged and that cave-
Ins and slides are avoided.

F. Fill and compact all holes and voids left in the work by
the removal of sheeting, shoring, or bracing as specified
herein.

G. The Contractor may use a trench box, which is a
prefabricated movable trench shield composed of steel
plates welded to a heavysteel frame. The trench box shall
be designed to provide protection equal to or greater than
that of an appropriate shoring system.

3.7 THE DEWATERING OF EXCAVATION

° A. Provide and keep in operation enough suitable pumping I__

equipment whenever necessary or whenever directed to do so
by the A/E. Give special attention to excavations for
those structures that, prior to proper backfilling, are
subject to flotation from hydrostatic uplift.

3.8 BACKFILLING

A. Begin backfilling after the line construction is completed
and then inspected and approved by the A/E. On each side
of the llne, from the bottom of barrel to 1 foot above the
top of the pipe, the backfill material shall consist of
No. 67 (ODOT) stone Place this backfill simultaneously
on either side of the plpe in even layers that before
compaction are no more than 6 _nches deep. Thoroughly and
completely tamp each layer into place before placing
additional layers. Where stone backfill is required,
compact to 95 percent relative density ASTM D 2049.

B. If plastic sewer pipe is used, install No. 67 (ODOT)
crushed stone in a 6 inch envelope on all sides of the
pipe. Then add the remaining backfill up to 1 foot above
the top of the pipe as described in the previous paragraph.

C. Material shall be placed at locations beneath or closely
adjacent to pavement or at locations of improvements
subject to damage by displacementt tamp and thoroughly
compact the backfill in layers that, before compaction, are
5 not greater than inches deep. In other areas, the
backfill for the upper portion of the trenches may be
placed without tamping but shall be compacted to a density
equivalent to that of adjacent earth material as determined
by laboratory tests. Use special care to prevent the
operation of backfilling equipment from causing any damage
to the pipe.



D. If earth material for backfill is, in the opinion of the
A/E, too dry to allow thorough compaction, then add enough
water so that the backfill can be properly compacted. Do
not place earth material that the A/E considers too wet or
otherwise unsuitable.

E. Wherever excavation has been made within easements across

private property, the top 1 foot of backfill material shall
consist of fine loose earth free from large clods,
vegetable matter, debris, stone, and/or other objectionab!e
materials.

Fo Conduct backfilling around manholes, inlets, outfalls,

and/or structures in the same manner as spe?ified above for
pipelines except that even greater care Is necessary to
prevent damage to the utility structure.

G. Perform backfilling so as not to disturb or injure any pipe
and/or structure a_ainst which the backfill is being
placed. If any plpe or structure is damaged and/or
d_splaced during backfilling, open up the backfill and make
whatever repairs are necessary, whenever directed to do so
by the A/E.

H. Backfilling and "clean-up operations shall closely follow
pipe laTing; failure to comply with this provlslon will
result In the A/E's requiring that the Contractor's other
activities be suspended until backfilling and cl@an-up
operations catch up with pipe laying.

I. Compaction Requirements: Under buildings and 2 times the
depth of pipe beyond, and under roads and 2 times the depth
beyond the shoulder, compact to 95% maximum density in
accordance with ASTM D698. In all other locations, compact
to 90% maximum density.

3.9 MAINTENANCE

A. Seed and maintain in good condition all excavated areas,
trenches, fills, embankments, and channels until final
acceptance by the Owner.

B. Maintain trench backfill at the approximate level of _he
original ground surface by periodically adding backfill
material wherever necessary and whenever directed to do so
by the A/E. Continue much maintenance untll final
acceptance of the project, or untll the A/E issues a
written release.

3.10 SLOPES

A. Heatly trim all open cut slopes, and finish to conform
either with the slope lines shown on the drawings or the
directions of the A/E. Leave the finished surfaces of
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bottom and sides in reasonably s_ooth and uniform planes
like those normally obtainable with hand tools, though the
Contractor will not be required to use hand methods if he
is able to obtain the required degree of evenness with
mechanical equipment. Conduct grading operations so that
material is not removed or loosened beyond the required
slope.

END OF SECTION

T
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SECTION 02444

_LLV_NIZHD CIL_IN LINL FBNCE GATE

PART 1. GENERAL

1.1 If alternative materials are proposed, submit complete
specifications and shop drawings for the A/E's approval.

1.2 Fencing and all accessories shall be produced by a single
manufacturer. Submit 2 copies of the manufacturer's technical data
and installation instructions.

PART 2. PRODUCTS

2.1 POSTS, RAILS, AND BRACES

A. All structural and roll formed shapes shall conform to the
provisions of ASTM A123 for galvanized coating.

B. All tubular members shall comply with the Lpr_visions of
ASTM A120, Schedule 40, for welght and coating or be high
strength triple coated steel in accordance with ASTM A569.

C. Gate Posts:

1. Gate Leaves Up To and Including 6 feet 0 inches Wide:
3 1/2 inches by 3-1/2 inches roll formed section (2.875
Inches outside diameter, Schedule 40 or high strength
steel pipe)

2. Gate Leaves Over 6 feet 0 inches and Up To 8nd
Including 13 feet 0 inches Wide: 4 inches outside
diameter, Schedule 40 pipe or high strength steel pipe

3. Gate Leaves Over 13 feet 0 inches and Up To and
Including 18 feet 0 inches )fide: 6-5/8 inches outside
diameter, Schedule 40 pipe or high strength steel pipe

4. Gate Leaves Over 18 feet 0 inches Wide: 8-5/8 inches
outside diameter, Schedule 40 pipe or high strength
steel pipe

D. Tension Wire: 7 gage galvanized or aluminum coated coil
spring wire

2.2 CHAIN LINK FABRIC

A. The fabric shall consist of one piece fabric widths for
fences up to 12 feet 0 inches - 2 inches mesh, 9 gage or
11 gage, as indicated on the drawings.

_F

±
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B. Selvage Edges: Fabric in heights 60 inches and less shall
be knuckled at both selvages. Fabric 72 inches and more
shall be knuckled at the bottom selvage and be twisted and
barbed at the top.

C. Finishes: heavy galvanized, 2.0 ounces of zinc per square
foot, complying with ASTM A392, Class II, or aluminum
coated with 0.40 ounces of aluminum per square foot,
complying with ASTM A491, Class II

2 .3 ACCESSORIES

A. All accessories, except tie wires and barbed wire, shall be
galvanized to comply with ASTM A153.

B. Barbed Wire Supporting Arms: heavy pressed steel, complete
with provisions for anchorage to tubular end, corner, and
pull posts attaching 3 rows of barbed wire to each arm. ,
Barbed wire arms are not required on roll formed terminal !
posts. Single arms shall be integral with a post top
weather cap. Intermediate arms shall have a hole for the
passage of the top rail. Arms shall be capable of !
withstanding, without failure, 250 pounds downward pull at
outermost end of arm.

C. Barbed Wire: 2 strand, 12-1/2 gage wire with 14 gage, j
4 point round barbs spaced approximately 5 inches on

!

center, with finishes as follows:

1. Galvanized: ASTM A121, Class 3

2. Aluminized: ASTM A585, Class 2

D, Post Tops: pressed steel or malleable iron (designed as a
weather_ight closure cap for tubular posts). Where top

o rail is used, provide tops to permit the passage of the top
rail.

E. Stretcher Bars (for tubular end, corner, pull, or gate
posts only), onepiece lengths equal t O the full height of
the fabric, with a minimum cross section of 3/16 inch by
3/4 inch. Provide one stretcher bar for each gate and end
post and two for each corner and pull post.

F. Stretcher Bar Bands: heavy pressed steel spaced not over
15 inches on center to secure stretcher bars to tubular

end, corner pull, and gate post

G. Wire Ties: For tying fabric to llne posts, use 11 gage
steel wire cllps for C-section posts and a minimum 9 gage
aluminum wire ties for tubular posts, spaced 14 inches on
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PART 3. EXECUTION

3.1 The packing for all products shall be Level C.

3.2 SET ALL POSTS IN A 3,000 PSI CONCRETE FOOTING. Trowel smooth
the top of each footing at a 20 degrees angle from the post to the
surrounding ground so as to shed water away from the post. The
post shall extend to the full depth of the footing. The diameter
and depth of footings for various fence heights shall
be as specified on the drawings.

3.3 AI1 corner, terminal, and gate posts for fence 6 feet and
higher shall have a midrail and 3/8 round adjustable truss rod to
the next post.

3.4 All gates shall have a full wraparound hinge system with a
positive latch with provision for a padlock. Gates 5 feet and
under shall have a self-closing mechanism.

3.5 All fence shall have a bottom tension wire attached to the
fabric and posts.

END OF SECTION
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8ECTZON 02485

8EEDING

PART 1. GENERAL

1.1 This work shall be performed in all disturbed areas not
receivlng such site improvements as buildings, roads, walks, sod,
plantlng, etc., and shall include, but not necessarily be limlted
to, all seed bed preparation; the supplying and placing _ of soil
additives, seed, and mulch wherever requlred by the drawings or
directed by the A/E; and maintenance.

1.2 Unless otherwise approved in writing by the A/E, seeding
operations shall be limited to the following planting periods:

A. Between the dates of March 15 through October 15

1.3 Refer to other sections for items affecting se_dlngo Coordi-
nate this work with that specified by other sections for timely
execution.

)

PART 2. PRODUCTS

L' 2.1 GRASS SEED: Seed shall meet the current specifications for
the ODOT as to percentage purity, weed seed and germination. Seed
mixture shall include:

Ao 30 percent Kentucky Bluegrass (Poa pratensis)
B. 60 percent Kentucky 31 Fescue (Festuca arundinaci Var. Ky.

31)
C. 10 percent Perennial Ryegrass (Lolium perenne)

Seed shall be furnished in new bags or bags that are sound and
not mended; no "below standard" seed accepted.

2.2 FERTILIZER: commercially manufactured; Grade 12-12-12;
furnished in standard containers that are clearly marked with the
name, weight, and guaranteed analysis of the contents and that

' ensur e proper protection in transportation and handling; and in
compllance wlth all local, state, and federal fertilizer laws

2.3 AGRICULTURAL LIMESTONE: containing a minimum of 85% calcium
carbonate and magnesium carbonate combined, 85% of which passes a
No. i0 mesh sieve

2.4 MULCH: stalks of rye, oats, wheat, or other approved grain
crops properly cured prior to ballng, air dried, and reasonably
free of noxious weeds and weed seeds or other material detrimental
to plant growth
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PART 3. EXECUTION

3.1 Perform all seeding and related work as a continuous
operation. Sow seed as soon as the seed bed has been prepared, and
perform subsequent work in a continuous manner.

3.2 Before beginning seeding operations in any area, complete the
placing of topsoil and final grading, and have the work approved by
the A/E.

3.3 Scarify, diskv harrow, rake, or otherwise work each area to be
seeded until the soil has been loosened and pulverized to a depth
of not less than 2 inches. Perform this work only when the soil is

, in a tillable and workable condition.

3.4 Apply fertilizer and agricultural limestone uniformly over the
seed bed, and lightly harrow, rake, or otherwise incorporate them
into the soil for a depth of approximately 1 inch at the following
rates:

Fertilizer: 15 pounds per 1,000 square feet
Agricultural Limestone: 40 pounds her 1,000 square feet

3.5 Sow seed uniformly with a rotary seeder, wheelbarrow seeder,
or hydraullc equipment or by other satisfactory means.

3.6 The seeding rate shall be 5 po_unds per 1,000 square feet for
Kentucky 31 Fescue (Festuca Elatior).

3.7 When seeding during March 1 through April 1 and October 1
through November 20, add an additional 3 pounds per 1,000 square
feet of annual rye grass.i

3.8 Perform no seeding during windy weather or when the ground
surface is frozen,.wet, or otherwise untillable.

3.9 When seeding with mulch is specified, spread the mulch
material evenly over the seeded areas immediately following the
seeding operation.

Mulch Rate: 2 bales (100 pound minimum) per 1,000 square feet

, 3.10 The mulch rate maybe varied by the A/E, depending on the
texture and condition of the mulch material and the characteristics
of the area seeded. Cover all portions of the seeded areas with a
uniform layer of mulch so that approximately 25% of the ground is
visible.

3.11 No equipment, material storage, construction traffic, etc.,
will be permitted on newly seeded ground.

3.12 Dispose of all surplus materials as directed by the Owner.

3.13 INSPECTIONS

Ao The A/E shall inspect the seeding within 60 days after
planting and determine if it is acceptable.
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3.14 GUARANTEE

A. Secure an acceptable growth of grass in all areas
designated for seeding.

B. An area is considered acceptable if it is represented by a
minimum of 100 seedlings per square foot of the permanent
species of grass representative of the seed mixture. If an
acceptable growth is not obtained on the first planting,
reseeding and remulching will be required.

C. If the planting is less than 50% successful, rework the
ground, refertilize, reseed, and remulch.

END OF SECTION

z
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8BCTZON 02513

P&VZNG

PART I. GENERAL

1.1 The work specified by this section shall consist of furnishing
all plant_ labor, equipment, appliances, and materials and perform-
ing all operations in connection with the installatlon of pavement°

1.2 Both these specifications and the drawings make reference to
the current edition of the Standard specifications of the Ohio
Department of Transportation (ODOT). Even though the weather

llmitatlons, construction methods, and materlals specifications
contained in theODOT Specifications may not be exp1icltly repeated
in these specifications, they shall, wherever appl_cable to the
work called for by this section, be considered as implied and
therefore adhered too However, the various subsections "Basis for
Payment" contained in the ODOT Specifications shall not be
Considered applicable.

1.3 Refer to other sections for items affecting paving.

PART 2. PRODUCTS

2.1 BITUMINOUS PRIME COATS: cuthack asphalt, Grade RC-250, or
material emulsified asphalt.

2.2 DOUBLE BITUMINOUS sURFACE: for both courses, either cutback
asphalt, Grade RC-800 or RC-3000, or emulsified asphalt, Grade RS-2

PART 3. EXECUTION

3.1 SUBGRADE

A. Before any base material is installed_ compact the subqrade
- of the area to be paved to 95% of optimum density as
• dete_ined by ASTM D695 (Standard Proctor).

B. The joint between new and existing pavement shall be true
an d approximately at right angles to the center_ine of the
existing pavement. When a base course ks compacted, cut
back the surface course of the existing pavement a minimum
of 1 foot beyond the linit of the joint between the old and
new base course. Take special care to ensure good
compaction of the new base course at the Joint. Apply and

- compact the surface to conform to the exi;ting8 pavement so
that it will have no surface irregularity.
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3.2 DOUBLE BITUMINOUS SURFACE

A. Apply the first course at a rate of 0.38 to 0.42 gallon per
square yard with either emulsified asphalt, Grade RS-2, or
cutback asphalt, Grade RC-800 or RC-3000, and then
immediately cover with Size 5 crushed stone chips at a rate
of 33 to 37 pounds per square yard. After this is rolled,
apply the second course at a rate of 0.30 to 0.35 gallon
per square yard, and at once uniformly cover with Size 7
chips at a rate of 20 to 25 pounds per square yard. Then
roll the entire area.

B. After the appllcation of the cover aggregate, lightly broom
or otherwise maintain the surface for a period of 4 days,
or as directed by the A/E. Maintenance of the surface
shall include the distribution of cover aggregate over the
surface to absorb any free bitumen and cover any areas
deficient in aggregate. Sweep excess material from the

• entire surface with rotary brooms. Sweep the surface at
the time determined by the A/E.

3.3 SAMPLING AND TESTING
t

A. Submit to the A/E test reports made by an independent
testing laboratory on the crushed mineral aggregate,
bituminous materials, and asphaltic concrete design mixes,
and obtain his approval of these reports before starting
paving operations.

= END OF SECTION
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8ECTZON 02721

8TO]U( DIt%ZH:4GI

PART 1. GENERAL

1.1 The work covered by this section shall consist of excavating
and backfilling the trench and of furnishing, laying, and jointing
corrugated metal culvert PiPe and fittings. Excavation for storm
drains shall comply with al! applicable provisions Of
Section 02221, Unclassified Excavation for Utilities.

PART 2. PRODUCTS

2.1 CORRUGATED METAL CULVERT PIPE

A. Corrugated metal culvert plpe shall conform to the
requirements of AASHTO M36 specifications for corrugated
metal culvert pipe. The gauges for various sizes of pipe
shall be as follows unless otherwise noted on the plans:

GAUGES
" (2 2/3 INCH x 1/2 INCH

DI AM_TI _R CORRUGAT I ON )
,(

15 inches 16
18 inches 16
24 inches 16
30 inches 14
36 inches 14
42 inches 12
17 inch x 13 inch pipe arch 14
21 inch x 15 inch pipe arch 14
28 inch x 20 inch p_..pearch 14
35 inch x 24 inch plpe arch 14
42 inch x 29 inch pipe arch 14
49 inch X 33 inch pipe arch 12
57 inch x 38 inch pipe arch 12

B. The Contractor shall require that hls supplier furnish a
certificatlon that all materials furnished meet the above
standards and specifications.

C. Furnish pipe in the sizes shown on the drawings.

2.2 JOINT MATERIALS

A. Joints for each sewer plpe larger than 15 inches in
internal di_meter shall be rubber gasketed.

z
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PART 3. EXECUTION

3 .1 PIPELINE CONSTRUCTION

A. Lay no pipe except in the presence of an inspector
representing the A/E.

B. Before constructing or placlng joints, demonstrate to the
A/E, by completing at least one sample joint, that the
methods employed conform to the willspecifications and
rovide a watertight Joint, and further that the workmen

ntended for use on this _hase of the work are thoroughly
familiar and experlenced wlth the type of Joint proposed.

C. Before placing drainage pipe in position in the trench,
arefully prepare the bottom and sides of the trench, and
nstall any necessary bracing and sheeting as provided in

Section 02221, Unclassifled Excavation for Utilities.

D. Wherever necessary to provide a satisfactory bearing
surface, place concrete cradles as shown on the drawings or
as directed by the A/E. Cradles shall be of concrete with
f' = 3,000 psi, as defined by ACI standards, and shall
conform to the dimensions shown on the detailed drawings.

E. Tightly stretch a mason's line or wire above the ground
level, parallel to and directly above the axis of the pipe
to be installed; this line is to be supported at intervals

of no more than 50 feet on sewers being laid on a grade of
2% or more and not exceeding 25 feet for gzades of less
than 2%. Determine the exact line and grade for each
section of pipe by measuring down from this line to the
invert of the pipe in place. Accurately place each pipe to
the exact llne and grade called for on the drawings.
Furnish all labor and materials necessary for erecting
batterboards. The use of laser beams will be allowed.

z

F. Do not allow water to nm or stand in the trench while pipe
laying is in progress, before the Joint has completely set,
or before the trench has been backfilled. Do not at any
time open up more trench than the available pumping
facilities are able to dewater.

G. Correct trench bottoms found to be unsuitable for
foundations after pipe laylng operations have been started,
and bring them to exact line and grade with compacted earth
as necessary.

• H. Carefully inspect each piece of pipe and special fitting
before it la placed, and lay no defective pipe in the
trench. Pipe laying shall proceed upgrade, starting at the
lower end of the grade and wlth the bells upgrade.

|
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3.2 CLEAN-UP

A. After completing each section of sewer line, remove all
debris and construction materials and equipment from the
site of the work, grade and smooth over the surface on both
sides of the line, and leave the entire right-of-way in a
clean, neat, and serviceable condition.

END OF SECTION

I
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PART 1. GENERAL

1.1 The proposed plant effluent pipe shall be high density
polyethylene p_pe, as manufactured by Plexco, Poly Pipe Industries,
or "Driscopipe" as manufactured by Phillips Product Co., Inc., or
equal.

PART 2. PRODUCTS

2.1 MATERIALS FOR POLYETHYLENE PIPE

A. The polyethylene pipe and fittings shall be made of
polyethylene resins classified in ASTM D 1248-72 as Type

III, Category 5, Grade. P34 (pipe designation PE 3408defined per ASTM D 3350 84), having specific base resin
densities of 0.942 g/tc minimum and 0°955 g/ce maximum,
respectively_ and having melt indexes at condition E of 0.4
g/10 mln. maximum and 0.10 g/0.10 rain. minimum,
respectively.

B_ Pipe made from those resins must have a long-term strength
rating of 1.,600 psi or more.

C. The polyethylene resin shall contain antioxidants and shall
be stabillzed with carbon black against ultra-vlolet
degradation to provide protection during processing and
subsequent weather exposure°

D. The polyethylene resin compound shall have a resistance to
environmental stress cracking as determined by the
procedure detailed in ASTM D 1693-70, Condition B with
sample preparation by procedure C of not less than 200
hours.

2.2 POLYETHYLENE PIPE AND FITTINGS

A. The inside diameter of polyethylene pipe furnished and
Installed under this Contract shall be not less than the
inside diameter shown on the Drawings.

B. Polyethylenelplpe furnished and installed under theContract shal be designed for the pipe pressure rating
: indicated on the drawings. The wall thickness of the pipe

shall not be less than that required to meet the standard
dimension ratio, SDR, indicated on the drawings.

C. All pipe shall be made from virgin material. No rework
compound.
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D. Pipe shall be homogenous throughout, and be free of visible
cracks, holes, foreign material, blisters, or other
deleterious faults.

E. Fittings for the polyethylene pipe line shall be molded or
fabricated from the same materlal as specified hereinbefore

for the high density polyethylene pipe. Extrusion welding
and hot gas welding are not permltted.

F. Fittings shall be provided for all bends 22-1/2 degrees or
greater and as otherwise indicated on the drawings. For
alignment changes of less than 20 degrees deflection, the
pipe may be 1aid in curves with a radius of 100 feet or
greater.

G. All run-of-the-pipe fittings shall be fusion welded into
the pipe line. Tee branches shall be of the size shown on
the Drawings and shall be furnlshed with flanged ends per
ANSI B-16.1. AI1 fittings shall be factory made.

H. Fittings shall be capable of withstanding the same pressure
and loading conditions specified for the pipe.

I. Wye branches shall be true wyes.

2.3 PIPE JOINTING

A. Pi_e to be joined by leakproof, thermal, butt fusion
joints. All fusion must be done by personnel trained by
the pipe supplier using tools approved by the pipe
supplier.

B. The fusion machine shall have hydraulic pressure control
for fusing 2 pipe ends together. The machines shall be
equipped with an electric or gasoline engine powered facing
unit to trim irregularities from the pipe ends. The
heating plate on the fusion machine shall be electrically
heated and thermostatically controlled and shall contain a
temperature gauge for monitoring temperature.

• C. Joint strength must be equal to that of adjacent pipe as
demonstrated by tensile test. In addition, results of
tensile impact testing of Joint should indicate a ductile
rather than a brittle fracture. External appearance of
fusion bead should be smooth without significant Juncture
groove.

D. Threaded or solvent cement joints and connections are not
permitted,

2.4 JOINING, TERMINATING ORADJ_PTING BY MECHANXCALMEANS

A. The polyethylene pipe shall be connected to systems or
fittings of other materials by means of an assembly
consisting of a polyethylene flange adapter butt-fused to
the DiDe, a backup ring of either cast iron, steel, or high
silica aluminua alloy made to ANSI B-16.1 dimensional
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standards (with modified pressure ratings), bolts of
compatible material (insulated from the fittings where
necessary) and a gasket of reinforced black rubber,
asbestos-rubber compound or other material approved by the
Engineer, cut to fit the joint. In all cases, the bolts
shall be drawn up evenly and in line.

B. Termination of valves, or fittings such as tees, bonds,
etc., made of other materials shall be by the flange
assemblies specified hereinbefore. The pipe adjacent to
these joints and to joints themselves must be rigidly
supported for a distance of one pipe diameter or i foot,
whichever is greater, beyond the flange assembly.

C. Appurtenances must be placed on their own foundations,
unsupported by the pipe, in accordance with the de_ail
plans.

2.5 TOOLS AND PROCEDURES

A. Fusion jointing and ot_erprocedures necessary for correct
assembly of the polyethylene pipe and fitting will be done
only by personnel trained in those skills by the pipe
suppller.

B. Only those tools deslgned for aforementioned p_ocedures and
approved by the pipe supplier shall be used for assembly of
pipe and fittings to Insure proper Installation.

PART 3. EXECUTION

3.1 INSTALLING HIGH DENSITY POLYETHYLENE PIPE

A. General :

1. High density polyethylene pipe shall be Installed in
strict accordance with the manufacturer' s
recommendations and these Specifications.

2. The Contractor shall have the manufacturer furnish all
necessary technical assistance, installation
instruction and jointing supervision required to insure
that the pipe is properly installed. The Contractor
shall furnish the services of a technical
representative of the lanufacturer to supervise the
Joining, bedding, laylng and backfilllng of the pipe.

3o The manufacturer's technical representative shall have
had previous experience with similar work, and be fully
qualified to supervise and demonstrate proper
procedures for Jointing and laying the high density

o polyethylene pipe.
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B. Grade and Alignment:

I. Polyethylene pipe shall be laid to predetermined grades
and lines as indlcated by the Contract Drawings. Grade
lines shall be established either by means of offset
stakes or by direct levels.

3.2 TESTING POLYETHYLENE PIPE

A. The Contractor shall hydrostatically test polyethylene pipe
prior to placing the pipe in service. The test pressure
shall be the rated operating pressure of the pipe or the
lowest rated component in the system.

B. The Contractor shall place the pipe in the trench and shall
secure the pipe prlor to testing.

C. The pipeline shall be filled with water taking care to
bleed off trapped air. The initial pressure test shall be
applied and allowed to stand without makeup _ressure for a
sufficient time for diametric expansion or plpe streuching
to stabilize. After the equilibrium perlou, the _est
pressure shall be applied and maintained for three hours.
Allowable makeup water shall not exceed PPI Technical
Report TR31/9-Tg allowance for expansion under test
pressure.

D. While the test pressure is on, each Joint shall be tested I_
for bubbling air with soap suds brushed on to form a solid
film around the joint.

E. In the event leakage is detected or excessive makeup water
is required, the Contractor shall repair the plpe and
retest.

F. The Contractor shall furnish all necessary labor, materials
and equipment required for testing, including but not
limited to pipe adaptors, fittings, pumps, gages and water.

END OF SECTION
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specifically indicated to be done at the Owner's expense,
including the retesting of rejected materials and installed
work, shall be done at the Contractor's expense.

E. Test aggregates by the methods of sampling and testing
outlined in ASTM C33.

F. For portland cement, sample the cement and determine the
properties by the methods of testing outlined in ASTM C150.

1.3 SUBMITTALS

Ao Comply with applicable requirements of Section 01302,
Submittals and Substitutions.

B. For each material sampled and tested, submit written

reports to the A/E prior to the start of worko Provide the
project identification name and number, date of report,
name of Contractor, name of concrete testing service,
source of concrete aggregates, materials manufacturer and
brand name for manufactured materlals, values specified in
the referenced specification for each material, and test
results. Indicate whether or not material is acceptable
for the intended use.

C. Submit n anufacturer's product data with application and

installation instructions for proprieta .ry materials and
items, including reinforcement and formlng accessories,
admixtures, patching compounds, waterstops, joint systems,
curing and sealing compounds, and others requested by the

D. Submit shop drawings for fabrication, bending, and
placement of concrete reinforcement. Comply with the
ACI 315, Detailing Manual, showing bar schedules, stirrup
spacing, diagrams of bent bars, and arrangement of concrete
relnforcement. Show on the sho P drawings special
reinforcement required and openings through concrete
structures.

E. Submit 2 copies of laboratory test reports with standard
deviation analysis or trial batch data. All concrete
materials shall be listed.

PART 2. PRODUCTS
a

2 •1 FORM MATERIALS

Ao Forms for Exposed Finish Concrete: Unless otherwise
specified or shown on the Drawings, construct formwork for
exposed concret, surfaces with plywood , metal, metal framed
plywood, or other panel type materials acceptable to the
A/E In order to provide exposed surfaces that are
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continuous, straight, and smooth. To minimize the number
of joints and to conform to the joint system shown on the
Drawings, furnish panels in the largest practicable sizes.
Provide form material that is thick enough to withstand
pressure of newly placed concrete without bowing or
deflection.

B. Forms for Unexposed Finish Concrete: For surfaces that
will be unexposed in the finished structure, form concrete
with plywood, lumber, metal, or other material acceptable
to the A/E. If lumber is used, it shall be dressed on at
least two edges and one side for tight fit.

c. Form Coatings: Provide commercial formulation form coating
compounds that will not bond with, stain, or adversely
affect concrete surface and that will not impair subs_ _uent
treatments of concrete surfaces to be cured with water or
curing compound.

2.2 REINFORCING MATERIALS

A. Reinforcing Bar: ASTM A615, Grade 60

B. Supports for Reinforcement: Provide supports for
relnforcement, including bolsters, chairs, spacers, and
other devices for spacing, supporting, and fastening
reinforclng bars and welded wire fabric in place. Unless
otherwise indicated on the Drawings, use wire type bar
supports complying with CRSI recommendations. Wood, brick,
and other devices will not be acceptable. Comply with the
following:

1. For slabs on grade, where wetted base material will not
support chair legs, use supports with sand plates nr
horizontal runners.

J 2. For concrete surfaces exposed to view, where leg
supports are in contact with forms, provide supports
with legs that are hot dip galvanized or protected by
either plastic or stainless steel.

2.3 CONCRETE MATERIALS

A. Portland Cement: ASTM C150, Type I. Use only one brand of
cement throughout the project, unless otherwise acceptable
to the A/E.

B. Normal Weight Aggragates: ASTM C33, and as specified
= below:

1. Local aggregates that do not comply with ASTM C33 but
i that have been shown by special test or actual service

to produce concrete of adequate strength and durability
may be used when acceptable to the A/E.
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2. Fine aggregate is to be clean, sharp, river sand or
crushed gravel when used for vehicular wearing
surfaces. Manufactured sand may be used elsewhere
provided the percentage passing a No. 200 sieve is less
than 3 percent.

C. Coarse Aggregate: Coarse aggregate sh_ll consist of
crushed stone that is clean, uncoated, and processed from
natural rock or stone and that contains no clay, mud, loam_
or foreign matter. Its maximum size shall be no larger
than 1/5 of the narrowest dimension between sides of forms,
1/3 of the depth of slabs, or 3/4 of the minimum clear
spacing between individual reinforclng bars or bundles of
bars.

D. Water: clean, fresh, drinkable

E. Admixtures

1. Water Reducing Admixture: Eucon WR-75 by the Euclid
Chemical Company, Pozzolith 200N by Master Builders, or
Plastocrete 160 by Sika Chemical Corporation. The
admixture shall conform to ASTM C494, Type A, and not

0 contain more chloride ions than are present in
municipal drinking water.

2. Water Reducing, Retarding Admixture: Eucon Retarder-
75 by the Euclid Chemlcal Company, Pozzolith 100 XR by
Master Builders, or Plastiment by Sika Chemical
Corporation. The admixture shall conform to ASTM C494,

- Type D, and not contain more chloride ions than are
present in municipal drinking water.

3. High Range Water Reducing Admixture (Superplasticizer):
Eucon 37 by the Euclid Chemical Company or Sikament by
Sika Chemical Corporation. The admixture shall conform
to _ ASTM C494, Type F or G, and not contain more
chloride ions than are present in municipal drinking
water.

4. Nonchloride Accelerator: Accelguard 80 by the Euclid
Chemical Company or Darex Set Accelerator by
W. R. Grace. The admixture shall conform to ASTM C494,

: Type C or E, and not contain more chloride ions than
are present in municipal drinking water.

5. Air Entraining Admixture: ASTM C260

6. Calcium Chloride: Calcium chloride or admixtures
containing more than 0.1 percent chloride ions are not
permitted.
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7. Pozzolanic Admixtures: ASTM C618

8. Certification: Written conformance to the
abovementioned requirements and the chloride ion

content will be required from the admixture
manufacturer prior to mlx design review by the A/Eo

2.4 MIX DESIGN

A. Preparation

1. Prepare 4d_ensign mixes for each type and strength of
concrete accordance with applicable provisions of
ASTM C9 Use an independent testing facility
acceptable to the A/E for preparing, and reporting
proposed mix designs. The testing facllity shall not
be the same one used for field quality control testing
unless this is acceptable to the A/E. Submit to the

• A/E written reports of each proposed mix for each class
of concrete at least 15 days before the start of _work.
Do not begin concrete production until the A/E reviews
the mixes.

2. The design mix shall provide normal weight concrete
with 4,000 psi, 28 day compressive strength.

B. Adjustment to Concrete Mixes: The Contractor may request
adjustments to the mix design when warranted by the
characteristics of the materials, Job conditions, weather,
test results, or similar circumstances. Such adjustments
shall be made only if approved by the A/E and at no
additional cost to the Owner. Laboratory test data for
revised mix design and strength results must be submitted
to and accepted by the A/E before the revised mix design is
used in the work.

C. Admixtures

1+ All concrete shall contain the specified water reducing
admixture and/or high range water reducing admixture
(superplasticizer). All concrete slabs placed at akr
temperatures below 50 degrees F shall contain the
specified nonchloride accelerator. All concrete
required to be air entrained shall contain an approved

air .entraining admixture. All pumped concrete,
archltectural concrete, concrete for industrial slabs
and parking decks, and concrete with a water/cement

: ratio below 0.50 shall contain the specified high range
water reducing admixture (superplastlcizer).

a. Use an air entraining admixture in ali concrete
structures and slabs exposed to freezing and
thawing or subjected to hydraulic pressure:
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2.5 percent to 5.5 percent for maximum 2 inches
aggregate
4.5 percent to 7.5 percent for maximum 3/4 inch
aggregate
5.5 percent to 8.5 percent for maximum 1/2 inch
aggregate

2. Water/Cement Ratio: Ali concrete exposed to freezing
and thawing shall have a maximum water/cement ratio of

0.50 t All concuete subjected to deicers and/or
requlred to be watertlg_t shall have a maximum
water/cement ratio of 0.45.

3. Use the amounts of admixtures recommended by the
manufacturer for climatic conditions prevailing at the
time of placing. Adjust quantities and types of
admixtures as required to maintain quality control.

D. Slump Limits

I. All concrete containing the high range water reducing
admixture (superplasticizer) shall have a maximum slump
of 8 inches unless otherwise approved by the A/E. The
concrete shall arrive at the job site at a slump of
2 inches to 3 inches and be verlfiedl then the high
range water reducing udmixture shall be added to !
increase the slump to the approved level.

2. All other concrete shall have a maximum slump of )
3 inches for slabs and 4 inches for other members.

2,5 PROPORTIONING

A. Ready Mix Concrete

1, Comply with the requirements of ASTM C94 and of these
specifications.

2. During hot weather or under conditions that contribute
to rapid setting of concrete, a shorter mixing time
than that specified in ASTM C94 may be required. When
the air temperature is between 85 degrees and
90 degrees F, reduce the mixing and delivery time from
1-1/2 hours to 75 minutes_ when the air temperature is
above 90 degrees F, reduce the mixing time to
60 minutes.

3. Each load of concrete arriving at the Job shall be
accompanied by a delivery ticket that shall be
collected by the Contractor and submitted to the A/E
and shall contain the _ollowing information:

a. The darien mix and _trength of mix of concrete
being dellvered
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b. The exact time the cement, aggregate, and water
were discharged into the delivery truck

PART 3. EXECUTION

3.1 FORMS

A. Design, erect, support, brace, and maintain formwork to
support any vertical and lateral loads that be applied
until such loads can be supported by _Te concrete
structure. Construct formwork so that concrete members and
structures are of correct size, shape, alignment,
elevation, and position.

B. Design formwork so that it can be readily removed without
impact, shock, or damage to cast in place concrete surfaces
and adjacent materials.

C. Construct forms complying with ACI 347 to the sizes,
shapes, lines, and dimensions shown on the Drawings so that
in the finished structures the work will be level and plumb
and have accurate alignment, location, and grade. Provide
for openings, offsets, sinkages, keyways, recesses,
moldings, rustications, reglets, chamfers, blocking,
screeds, bul_;eads, anchorages, inserts, and other features
that the work regu_res. Use selected materials to obtain
the required finishes. Butt joints solldly, and provide
backup at Joints to prevent leakage of cement paste.

D. Fabricate forms so that they can be easily removed without
hammering or prying against the concrete surfaces. Provide

i crush plates or wrecking platen where stripping may damage
cast concrete surfaces. Provide top forms for Inclined
surfaces where the slope is too steep for the concrete to
be placed with bottom forms only. To form keyways,
reglets, recesses, and the like, kerr wood inserts to
prevent swelling and to perait easy removal.

l

E. Where the interior area Of formwork is not accessible for
cleanout, provide temporary openings to permit concrete

o placement and inspection before the concrete is placed.
Brace temporary openings securely and set them tightly to
forms to prevent the loss of concrete mortar. Position
temporary openings on forms at inconspicuous locations.

F. Use metal form ties that are factory made, adjustable in
length, designed to prevent form deflection, and either
removable or snap-off and that will prevent the concrete
surface's being spalled when the ties are removed. If
snap-off ties are used, the portion remaining within the
concrete after removal must bI_at least --I1/2 _nches inside
t_e concrete unless the Drawings indicate otherwise.
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G. Unless the Drawings indicate otherwise, provide fo_ ties
that will not leave holes larger than 1-1/2 inches in
diameter in the concrete surface.

H. Provide openings in concrete formwork to accommodate the
work of other trades. Determine the size and location of
openings, recesses, and chases from the trades providing
such work. Accurately place and securely support items
built into foz_ns.

I. Clean thoroughly forms and adjacent surfaces that are to
receive concrete. Remove chaps, wood, sawdust, dirt, and
any other debris just before the concrete is placed. After
concrete placement, retigh_en forms if necessary to
eliminate mortar leaks.

3.2 PLACING REINFORCEMENT

A. For details and methods of placing reinforcement and
supports, comply with the specified codes and standards,
the recommended practice of the CRSI as outlined in
"Placing Reinforcing Bars," and these specifications. I

B. Clean reinforcement to remove loose rust and mill scale,

earth, ice, and other materials that reduce or destroy the Ibond wlth concrete.

C. Accurately position, support, and secure reinforcement
against displacement by formwork, construction, or concrete
placement operations. Locate and support reinforcement
with metal chairs, runners, bolsters, spacers, and hangers
as required for security,

D. Place reinforcement to obtain at least the minimum
coverages for concrete protection as required by ACZ 318.
Arrange, space, and securely tie bars and bar suppo_cs to
l_old reinforcement in position during concrete placement
operations. Set wire ties so that ends are directed into
the concrete, not toward exposed concrete surfaces.

E. Do not place reinforcing bars more than 2 inches beyond the
last leg of continuous bar support. Do not use supports as
bases for runaways for concrete conveying equipment or
similar conatructlo_ loads.

3.3 INSTALLATION OF EMBEDDED ITEMS

A. Set and build into the work anchoring devices and other

embedded items required for othe r work that are to be
attached to or supported by cast in place concrete. Use
setting drawings, diagrams, Instructions, and directions

- provided by the suppliers of the items to be attached
thereto.
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3.4 PREPARATION OF FO_ SURFACES

A. Before placing reinfor?ement, coat the contact surfaces of
forms with a form coatlng compound.

B. Thin the form coating compound only with the amount and
type of thinning agent and only under the conditions
recommended by the compound manufacturer. Do not allow
excess formcoating material to accumulate in the forms or
to come into contact with concrete surfaces against which
fresh concrete will be placed. Apply the £or= coating
compound in compliance with the manufacturer's
instructions.

C. Coat steel for_s with a nonstaining, rust preventive form
oil, or otherwlse protect against rust1_. Rust-stalned
steel formwork is not acceptable.

3.5 CONCRETE PLACEMENT

A. Before placing concrete, inspect and complete the formwork
installation, reinforcing steel, and items to be embedded
or cast in. Notify other trades that the formwork is
complete so that they may then install their work_
cooperate with other trades in setting such work. Wherever
form coatings are not used, wet wood thoroughly just before
placing concrete.

B. Deposit concrete either contlnuously or in layers thick
enough to prevent its being placed on concrete that has
hardened enough to cause the formation of seams or planes
of weakness wlthin the section. If a section cannot be

placed continuously, provide construction joints as herein
specified. Deposit concrete as close to its final location
as practicable in order to avoid segregation due to
rQhandling or flowing.

C. Deposit concrete in forms in horizontal layers no deeper
than 24 inches and in a manner that avoids incllned
construction joints. Where placement consists of several
layers, avoid cold joints by placing each layer while the
preceding one is still plastic.

D. Use mechanlcal vibrating equipment supplemented by hand
spadlng_ rodding, or tamping to consolidate placed
concrete. The equipment andprocedures used to consolidate
the concrete shall comply with the recommended practices of
ACI 309 and suit both the type of concrete and project

i _:ondltions.

z
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E. Do not use vibrators to transport concrete once it is
inside the forms. Insert and withdraw vibrators vertically
at uniformly spaced locations no further apart than the
visible horizontal effectiveness of the machine. Limit
layer heights so that the vibrator is effective into
6 inches of the preceding layer. Do not insert vibrators
into lower layers of concrete that have begun to set. At
each insertion, limit the duration of vibration_ to the time
necessary to consolidate the concrete, and complete
embedment of reinforcement and other embedded items without

causing segregation of the mix. Lower frequency vibrators
may be used wlth "flowing" concrete.

F. Consolidate concrete during placing operations so that it
is thoroughly worked around reinforcement and other
embedded items and into corners.

G. Maintain reinforcement in the proper position during
placement operations.

H. Cold Weather Placement

i. Comply with ACI 306 and the requirements herein
specified to protect concrete work from physical damage
or reduced strength due to frost, freezing, or low
temperatures.

2. When the air temperature has fallen or is expected to
fall below 40 degrees F, heat all water and aggregates
uniformly before mixing so that the concrete, at point
of placement, will l_ave a temperature of not less than
50 degrees nor more than 80 degrees F.

3. Do not use frozen materials or materials containing ice
or snow. Do not place concrete on frozen subgrade or
on subgrade containing frozen materials.

4. Use only the specified nonchloride accelerator. Do not
use calcium chloride or admixtures containing more than
0.i percent chloride ions.

I. Hot Weather Placement

i. When the weather is hot enough to impair seriously the
concrete's quality and strength, place the concrete as
specified herein and in iCI 305.

2. Cool ingredients before mixing so that when the
concrete As placed, its temperature is below
90 degrees F. Mixing water may be chilled, or else a
portion of the water may be in the form of chopped ice.

i
0
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3. If reinforcing steel becomes hotter than the ambient

air temperature, cool it with water soaked burlap so
that its temperature will not exceed the ambient air
temperaturee

4. When high temperatures and/or placing or humidity
conditions dictate, the mix may be inltially retarded
by use of the water reducing, retarding formulation
(Type D) of the specified water reducing admixture
(TypeA).

3.6 FINISH OF FORMED SURFACES

A. Rough Form Finishes: For formed concrete surfaces not
exposed to view in the finished work or covered by other
construction, use a rough form finish unless otherwise
indicated by the Drawings. Repair and patch tie holes and
defective areas, and rub down or chip off fins and other
projections more than 1/4 inch high.

3.7 CURING

A. After placing and finishlng the concrete, start inltial
curing as soon as free water has disappeared from concrete
surface. Keep continuously moist for not less than 7 days.

B. Begin final curing immediately after initial curing and
before the concrete has dried. Continue final curing for
at least 7 days in accordance with ACZ 301. Avoid rapid
drying at the end of the final curing period.w

Ce Cure concrete by moist curing, moisture retaining cover

curing, membrane curing, or combinations of these methods,
as speclfied herein.

D. Provide moisture curing by one of the following methods:

I. Keep concrete surface continuously wet by covering with
water.

2. Spray it continously wlth a water fog.

3. Cover the concrete surface with the specified

absorptive cover, thoroughly Saturating the cover with
water and keeping it wet, position the absolqotive cover
so that it covers the concrete surface and edges and
1aps adjacent absorptive covers by 4 inches.

E. Provide moisture cover curing by covering concrete surfaces
with a molsture retaining cover designed for curing
concrete. Place the cover in the wldRst practicable width
of material with sides and ends of the material lapped at
least 3 inches and sealed by waterproof tape or adhesive.
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I
Repair immediately any holes or tears that occur during the
curing period with identical cover material and waterproof
tape. i

3.8 REMOVAL AND REUSE OF FORMS

A. Formwork not supporting weight of concrete (e.g., sides of I
walls and similar parts of the work) may be removed after
curing at a temperature of not less than 50 degrees F
24 hours after the concrete is placed, provided the I
concrete is hard enough not to be damaged by form removal
operations and provided curing and protection operations
are maintained, t

B. Form facing material may be removed 4 days after concrete
placement only if shores and other vertical supports have
been arranged to permit it to be removed without loosenlng
or disturblng shores and supports.

3.9 MISCELLANEOUS CONCRETE ITEMS

A. Filling In: Unless the Drawings show otherwise or the A/E
directs, fill in holes and openings left in concrete
structures for the work of other trades once that work is i

in place. Mix, place_ and cure concrete as SpeCified i
herein to blend with in place 9onstruction. Provide other
miscellaneous concrete filling shown on the Drawings or
necessary to complete the work.

3.10 CONCRETE SURFACE REPAIRS

A. Repair and patch defective areas with cement mortar
immediately after removing forms, when acceptable to the
A/E.

B. Cut out honeycomb, rock pockets, voids over 1/4 inch in any
• dimension, and holes left by tie rods and bolts down to

solid concrete, but in no case to a depth of less than
1 inch. Make edges of cuts perpendicular to the concrete
surface. Before placing cement mortar, thoroughly clean,
dampen with water, and apply the specified bonding
compound. The cement mortar shall be placed after the
bonding compound has dried.

- C. Where possible, repair concealed formed surfaces that
contain defects which adversely affect the durability of
the concrete. If such defects cannot be repaired, remove
and replace the concrete.

D. Repair defective areas (except for random cracks and single
holes not more than 1 inch in diameter) by cutting out and
replacing with fresh concrete. Remove defective areas to
sound concrete with clean, square cuts, and expose i
reinforcing steel with at least 3/4 inch clearance all I

z
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around. Dampen concrete surfaces in contact with patching
Concrete, and apply the specified bonding compound. Place
patching concrete after the bonding compound has dried.
Mix patching concrete of the same materlals to provide
concrete of the same type or class as the original
concrete. Place, compact, and finish to blend with
adjacent finished concrete. Cure in the same manner as
adjacent concrete.

E. Repair isolated random cracks and single holes not over
1 inch in diameter by the dry pack method. Groove top of
cracks_ cut out holes until sound concrete is reached, and
clean to remove dust, dirt, and loose particles. Dampen
cleaned concrete surfaces and apply the specified bonding

compound. Place dry pack after the bonding compound has
drled, Dry pack shall consist of 1 part portland cement to
2-1/2 parts fine aggregate passing a No. 16 meshsieve.
Mix with no more water than is necessary for handling and
placing. Compact dry pack mixture In place, and finish to
match adjacent concrete, Keep patched area continuously
moist for no less than 72 hours.

F. All structural repairs shall be made, with prior aPProval
of the A/E as to the method and procedure, using the
specified epoxy adhesive and/or epoxy mortar.

G. Repair methods not specified above may be used, subject to
acceptance by the A/E.

3.11 QUALITY CONTROL TESTING DURING CONSTRUCTION

A. The Contractgr shall employ a testing laboratory to perform
any or all of the tests specified below and to submit
reports on these tests. Sampling and testing for quality

control during .the placement of concrete may include the
followlng, as directed by the A/E:

1. Sampling Fresh Concrete_ ASTM C172, but modified for
slump to comply with AS_ C94

2. Slump: ASTM C143_ one test for each concrete load at
point of discharge and one test of each set of
compressive strength test specimens

3. Air Content: ASTM C173 volumetric method for

i lightweight concrete_ ASTM C231 pressure method for
normal weight concrete_ one test for each set of
compressive strength test specimens

= 4. Concrete Temperature: Test hourly when air temperature
is 40 degrees F and below or when 80 degrees F and
above and each time a set of compression test specimens
is made.
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5. Compression Test Specimen: ASTM C31; one set of
6 standard cylinders for each compressive strength
test, unless otherwise directed by the A/E. Mold and
store cylinders of laboratory cured test specimens
except when the A/E requires field cured test
speclmens.

6. Compressive Strength Tests: ASTM C39_ one set for each

I00 cubic yards or fraction thereof of each concrete
class placed in any one day or one set for each
5,000 square feeu of surface area placed_ 2 specimens
tested at 7 days, 3 Specimens tested at 28 days, and
1 specimen retained in reserve for later testing, if
needed

B. When the total quantity of a given class of concrete is
less than 50 cubic yards, the strength test may be waived
by the A/E if, in his judgment, adequate evidence of
satisfactory strength is provided.

C. The strength level shall be considered satisfactory as long
as the averages of all sets of 3 consecutive strength test
results equal or exceed the specified strength f'c, and no
individual test result falls below the speclfied strength
f'c by more than 500 psi.

D. When the strength of field cured cylinders is less than
85 percent of companion laboratory cured cylinders,
evaluate current operations and provide corrective
procedures for protectlng and curing the in-place concrete.

E. Test results will be reported to the A/E and Contractor in
writing on the same day that the test is made. Reports of
compressive strength tests shall contain the project

: identification name and number, data of concrete placement,
name of concrete testing service, concrete type and class,

, location of concrete batch in the structure, design
compressive strength at 28 days, concrete max proportions
and materials, and compressive breaking strength and type
of break for both 7 day tests and 28 day tests.

F. The testing service will make additional tests of in-place
concrete when the test results indicate that the required
strength level has not been achieved and other
characteristics have not been attained in the structure, as
directed by the A/E. The testing service may conduct tests
to determine the adequacy of concrete by cored cylinders
that comply with ASTM C42 or by such other methods as are I
directed by the A/E. The Contractor shall pay for such
tests and any additional testing that may be required when

concrete is verified to be unacceptable. }
!

END OF SECTION I

12539-02 0230!-!_ _ 0-M_Y-9 !



t



INSTALLATIONRESTORATIONPROGRAM

ENVIRONMENTALINVESTIGATIONOF GROUNDWATERCONTAMINATION
AT WRIGHT-PATTERSONAIR FORCEBASE, OHIO

DESIGN PACKAGE3
GROUNDWATEREXTRACTIONWELLS

J

Submittedby: BATTELLE ENVIRONMENTAL
MANAGEMENTOPERATIONS

. RICHLAND,WASHINGTON

Submittedto: WRIGHT-PATTERSONAIR FORCE BASE
2750 AIR BASE WING

OFFICE OF ENVIRONMENTAL.MANAGEMENT
WRIGHT-PATTERSONAIR FORCE BASE, OHIO

Prepared by' IT CORPORATION
CINCINNATI,OHIO

MAY 21, 1991
(REVISEDJANUARY 1992)

z

CI/01.31-92/Vol9
PP3.rep

=



ACRONYMS

CFR Code of FederalRegulations

CW ClusterWell

EW ExtractionWell

FP Field Procedure

FS FeasibilityStudy

gpm Gallonsper Minute

IRP InstallationRestorationProgram

OEPA Ohio EnvironmentalProtectionAgency

OSHA OccupationalSafety and Health Ad-
ministration

QAPP Quality AssuranceProject Plan

RI Remedial Investigation

VOCs Volatile OrganicCompounds

WPAFB Wright-PattersonAir Force Base

o ii



CONTENTS

ACRONYMS ................................. ii

1.0 INTRODUCTION........................... 1.1

2.0 WELL LOCATIONS .......................... 2.1

3.0 GENERALCONDITIONS_.-.. ................ 3.1
3.1 MATERIALHANDLING'AND'STORAGE'................ 3.1
3°2 CERTIFICATIONSAND PERMITS.................. 3.2
3.3 HEALTHAND SAFETY . . .................... 3.2

4.0 DRILLINGAND WELL LOCATIONS.................... 4.1
4.1 TEST BORING ...................... 4.1
4.2 EXTRACTIONWELL BORING.................. 4.1
4.3 EXTRACTIONWELL INSTALLATION................. 4.1
4.4 WELL DEVELOPMENT ..................... 4.4
4.5 PUMPAND DISCHARGE." . ............... 4.4
4.6 FINALWELLAND PUMPTOWER'DESiGN............... 4°4

iii



FIGURES

2.1 Locationof ExtractionWell EW-] ................. 2.2

4.1 TypicalAboveGradeCompletion.................. 4.3

iv



I.0 ]J__TRODUCTION

This Design Packagewas preparedfor the implementationof the Phase II

removal action at Wright-PattersonAir Force Base (WPAFB)in Dayton,Ohio.

The objectiveof the removal action is to prevent, to the extent practicable,

the migrationof contaminatedground water across the Base boundaries. This

removal action was initiatedthrough the InstallationRestorationProgram'

(IRP) in accordancewith AdministrativeOrders on Consent issuedto WPAFB from

the Ohio EnvironmentalProtectionAgency (OEPA),and will includethe instal-

lation of one to three ground water extractionwells, each producing300 to

800 gpm.

m
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2.0 WELL .LOCATIONS
i

', ,_

The first extractionwell (EW-I)will be locatednear monit_)"ingwell

cluster CW5 (Figure2.1). lt is estimatedthat additionalextractionwells

may be located near CW6 and approximately500 feet south of EW-I. The exact

locationsextractionwells EW-2 and EW-3 will be determinedbased on infor-

mation collected and analyzedafter startupof the extractionsystem. For

well installationpurposes,it is estimatedthat the time from system startup

to the start of installationof subsequentwells will be 4 to 6 weeks.

z
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3.0 G__.EN.E__ERA.LCONDITIONS

The informationbelow is summarizedfrom the Phase II Work Plan and

Health and Safety Plan, which are includedin these specificationsby

reference. The site is accessibleby conventionalvehicles and on paved road-

ways. All vehicleswill be requiredto enter and exit at WPAFB Gate 15A.

3.1 .MATERIALHANDLING_DELIVERY,AND STORAGE

An onsite material stagingarea will be provided. All material and

equipmentnot in use at the drillinglocationwill be maintainedand protected

from the elementsat this location. If filter pack materials (sand or small

gravel) are purchasedin bulk, they will be stored on plasticsheeting and

covered for protection. The stagingarea will be maintained in an orderly

manner at all times.

All material cuttingsgeneratedfrom soil boringswill be containerized

at the drillinglocations and transportedto the stagingarea for storage.

Water and sedimentgeneratedduringwell developmentwill also be con-

tainerizedand stored for disposal by others, in accordancewith procedures

for project-generatedwaste in the Remedial Investigation/FeasibilityStudy

(RI/FS)Work Plan.

3.2 CERTIFICATIONSAND PERMITS

The drillingcontractorwill be licensedand certifiedby the State of

Ohio as a water well contractor. Additionally,all personnelworking onsite

will have completedthe OccupationalSafety and Health Administration(OSHA)

40-hour safetytraining for work at uncontrolledhazardouswaste sites and

currentlybe part of a medicalmonitoringprogram that meets the requirements

of 29 Code of FederalRegulations(CFR) 1910.120o Copies of license,training

certificates,and proof of medicalmonitoringwill be furnishedby the

contractorif requested.

z
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3.3 HEALTH AND SAFETY

While some contaminantsmay be encounteredduring onsite work, it is

believed that all work will be performedunder Level "D" as describedin the

Phase II Health and Safety Pl,n.

3.4 EQUIPMENT DECONTAMINATION

All drilling equipment,such as drill rig bits, bailer, downholeequip-

ment, and drive casing, includingwell screen and riser pipe, will be decon-

taminatedprior to drilling or well installation. All downhole and drilling

equipmentwill also be decontaminatedbefore leavingthe site. After final

decontaminationof downhole equipment,a rinsatesample will be obtained from

the downhole equipmentand analyzed to ensure proper cleaning. The decon-

taminationarea and pad will be provided.

Decontaminationprocedureswill follow those outlined in the RI/FS

QualityAssurance ProjectPlan (QAPP)Section8.0 and are as follows:

• Cleaningwith high-pressuresteam or hot water cleaner.

• Washing with potablewater and a nonphosphatelaboratory-grade
detergent.

• Rinsingwith potablewater.



4.0 DRILLINGAND WELL CONSTRUCTION

Procedurespresented_elow conformto those presentedin the Rf/FS QAPP_,,. '., ,
i , i _ , ',.

Field Standard Operat}_ig,F_r6cedures(FP) as applicable,which are incor-
,_') Li ',' ' i'¢/,_i, ,"

poratedherein by refe!>_enc#ii_,(

4.1 TEST BORING 1

A test boring will be advancedto the top of bedrock at extractionwell

locations. Borings will be sampledusing a 2-foot, split-barrelsampler,with

samplesobtained at 5-foot intervalsto the water table (FP 5-I). After en-

counteringground water, samplingwill be continuousto the top of bedrock.

Each samplewill be logged by an engineer/geologist(providedby others) at

the time of collection. One sample from each stratigraphichorizon en-

counteredwill be submittedfor grain-sizedistributionanalyses (FP 6-6).

This informationwill be used to determinethe appropriategravel pack and

screensize. All sampleswill be placed in appropriatecontainers and

retainedfor future referencefor up to 6 months as a supplementto the boring

log and grain-size analyses. All cuttings from _he boring will be handledas

outlined in Section3.1

4.2 __XTRACTIONWELL B_ORING

After completionof the test boring, a 16-inchbore hole will be ad-

vanced to top of bedrockusing standardcable-tooldrilling techniques (FP 5-

8). Fresh potable water may be used as a drilling fluid if needed while ad-

vancingthe borehole to the water table. If potablewater is _sed during

drillingor the installationof the extractionwell(s), repres_n,tative samples

will be collectedand analyzedfor VOCs. In addition,the volume of water

used will be documented in the field notebooksand in the dri'ller'slog. The

use of any drilling fluid additive is prohibited. All cuttings and water will

be handledas outlined in Section3.1.

: 4.3 .EXTRACTIONWELL INSTALLATION

The well will be designed and constructedusing 12-inch pipe-size,con-

tinuous-slot,wire-wound 304-stainless.-steelscreen. The entire thicknessof

4.!__

=

___



the water-bearingzone above bedrockwill be screened. Estimatedscreen

length is 80 feet. Slot size will be determinedfrom the grain-size

distributioninformationcollectedduring samplingof the test boring. Using

the lithologiclog from the test boring,zones with high clay content (as

determinedby the engineer/geologistbased on grain-sizeanalyses)will be

blanked out using 12-inch-diameter304-stainless-steelpipe. Screen size and

gravel-packmaterialwill be chosen that will retain a minimum60 percent of

the natural formation. The well will be completedabove grade with a tower

and platform for all electricalcontrolsand pump motors_ Mean sea level

elevationof the platform floor will be 809.7 feet for the well (EW-I) located

near well clusterCW-5. Other wells will be located at a similarelevation

that will be determinedwhen the location is identified. Figure 4.1 shows

generalwell constructionand completiondetails.

Well Filter ]Installations

A. An artificialfiltermaterial shall be installedwithin the an-
nular space between the well screen and the temporarydrive
casings. Grain-sizeanalysesof the filtermaterial shall meet
the followingrequirements:

a. the uniformitycoefficientshall not exceed 2.5

b. the slot size of the well screen shall retain at least 90
percent of the filter material,and

c. the grain size analysesshall be approved by the en-
gineer/geologistprior to installation.

B. The filtermaterial shall consist of a rounded silicagravel and
extend from a point 2 feet below the bottom of the well screen to
a point 2 feet above the top of the screen.

C. [he filtermaterial shall be placed by use of a tremie pipe
loweredto the bottom of the space to be packed and slowly raised
as the material is placed. Water shall be pumped in with the
filtermaterial.

D. During filter material placement,the temporal'ycasing will be
; hacked out.

Well Plumbnessand Aliqnment
_

A. The completedwells shall be sufficientlyplumb and straight such
that there is no interferencewith installationof the permanent
welI pumps.

4.2
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Notes:

1) Turbine pump must be 19 feet above grade,

2) Below grade valves and piping must be below
freeze line,

"'-_--_ 3) Well casing 12..in, pipe size.

"_ I'_ a 4) Ali discharge piping is 6-inl diameter dischargepipe for the contract ends at downstream side of
gate valve, Remainder underground pipe by

/ others.

See Note 4

I

See Note 1 !
'_,_ --

See Note 3

FIGURE,4...I.....
-- ,,

Typical Above Gra([eCompletion [ - I__ i..... ---

| ]L_.,,
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B. The maximum allowablehorizontaldeviationof the well from the

vertical shall not exceed 4 inches per 100 feet of depth.

C. Should the plumbnessfail to meet the specificationsdescribed
above, the plumbnessand alignmentshall be correctedby the
Contractorat his/herown expense.

4.4 WELL DEVELOP__.NT

The extractionwells are to be thoroughlydevelopedto remove " _!sand

and cuttings resultingfrom drilling and to also removenatural fi_ sands,

silt or clays in the formationadjacentto the well screen. To minimize the

amount of water that will requiredisposal,developmentwill be in two stages.

The well will first be developedusing surge and bailing (FP 5-5). This will

be continueduntil sand and heavy sedimenthas been removed. The second stage

will be by pumping (FP 5..6)and will take place after the treatmentunit is

ready for use. The well developmentwill continueuntil maximum clear dis-

charge is achieved.

4.5 pUMP AND DISCHARGE

A temporaryturbinepump will be providedfor each weil. The pump will

' be capable of delivering800 gpm with a differentialhead of 70 feet, and

transferringwater througha 6-inch diameterline 500 feet (laterally)to 'the

treatmentsystem. Pump motor will be 440-volt3-phasewith electrical service

providedto the well tower, lt is estimatedthat the temporarypump will be

in service for 2 months,while the system is being evaluated. At that time a

proper size pump, estimatedto be 200 to 400 gpm, will be supplied by the

drilling contractorand installedin accordancewith manufacturer'sinstruc-

tions.

4.6 FI___NAL_WELLAND_UMP TOWER DESIGN

The drilling contractorwill provideDetailedDesign Drawings For the

tower and valve pit within 10 days after award of this contract.

_
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ACRONYMS

CFR Code of FederalRegulations

CPC Central ProcessingComputer

CW ClusterWell

ft Foot or Feet

FS Feasibili'tyStudy

HSP Health and Safety Plan

IRP InstallationRestorationPro,jram

l Liter

mg MilIigram

NGVD NationalGeodeticVertical Datum

OEPA Ohio EnvironmentalProtectionAgency

OSHA OccupationalSafety and Health
Administration

PC PersonalComputer

QAPP QualityAssuranceProject Plan

RI Remedial Investigation

WP Work Plan
=

WPAFB Wright-PattersonAir Force BaseI
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ioo N!EtB.@UcTION

This MonitoringWell InstrumentationDesign providesthe descriptionand

specificationsfor an automatedground water level monitoring system to be

installedin conjunctionwith a removalaction at Wright-PattersonA_r Force

" Base (WPAFB),Ohio. Tl_eremovalaction is being accomplishedunder the

InstallationRestorationProgram (IRP) at WPAFB in accordancewith the

AdministrativeOrders of Consent issuedby the Ohio EnvironmentalProtection

Agency (OEPA). The purpose of the removal action is to prevent,to the extent

practicable,the migrationof contaminatedground water across the

southwesternboundaryof Area C at WPAFB, As determinedthrough a focused

feasibilitystudy, the removal action will consist of a ground water'

extraction,treatment,and discharge systemalong a designatedportionof the

southwesternboundaryof Area C.

1.1



2.o

The objectiveof the monitoringwell instrumentationnetwork is to

provide sufficient _nformationon water levels in the anticipatedzone of

capture to verify the efficacy Jf the ground water extraction system. To

provide the necessarydata, 26 existing monitoringwells w_ll be equippedwith

pressure transducersconnectedthrougha communicationsnetwork to a data

recorder and central processor. If necessary,additionalmonitoringwells

will be installed(by others)in designatedareas with instrumentation

provided as describedin this design package.



3.0 .DESC.R!PT!...O.NOF mONITORLNGWELL N..E.ITWORK

The 26 existing monitoringwells that will be used to establishthe

networkare shown in Figure 3.1. The specificwell designations,elevations-

nationalgeodetic verticaldatum (NGVD),total depths, and depth to water are

shown in Table 3.]. Eleven of the designatedwells (in clusterwells [CW]CW-

4, CW..5,CW-6, CW-7, and CW-8) were installedduring the limited field

investigationconductedunder Phase I of the WPAFB project. Five other wells

(HD-IOD,HD-II, HD-12M_ HD-13S, and HD-14S) belong to the City of Dayton. The

remainingwells were installedduring earlierphases of the IRP.



E

--"--"---" ..... _........_'_ ..........................................._;L'_"r" ....................................................;;;"i" .....:.............................................................................................................................;;T?_ET]] ....



TABLE 3.1. MonitoringWell Information

Top of We'll l'otalwell
Casing Elevation depth Depth to water

Well , (NGVD) .....(ft) .____ _.f£_o

CW4-60 792.07 60 13

CW4-85 790.08 84 11

CW5-.55 793.59 55 15

CW5.-85 793.85 85 15

CW6-77 790.67 77 14

CW7-55 791.79 55 10

CW7-.I00 791.69 100 9

CW7,.148 791.78 148 10

CW8-17b 788.21 17 11

CW8-55b 787.91 55 10

CW8-110b 786.81 110 9

MW-20 791.12 21 12

MW-21 791.00 23 12

MW-22 796.24 36 16

MW-23 791.94 34 7

MW-24 796.24 12.5 10

HD-IOD 793.24c 69.5 15

HD-II 791.86c 81.5 13

• HD-12M 792.46c 54.5 14

HD-13S 789.55c 33 11

HD-14S 790.94c 33 13

: 08-524-M 790.80 15 6

08-525-M 792.60 16 10

08-526-M 791.50 16.4 12

- 08-527-M 789.90 16 10

08-528-M 791,30 17.5 12
i

a Approximatedepth below ground surfacebased on October I, 1990 data.
b Top of casing elevationsare under review.

. c Referenceelevationsfor these wells a_ approximate.

_
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4.0 GENERAL CONDITIONS

The informationbelow is summarizedfrom the Phase II Work Plan (WP) and

Health and Safety Plan (HSP),which are includedin these specificationsby

reference. The site is accessibleby conventionaland four-wheeldrive

vehicles° Vehicles willbe required to enter and exit at WPAFB Gate 15A.

4.1 MATERIA_LH_NDL,ING AND STORAGE

An onsite material staging area will be provided. All material and

equipmentnot in use will be maintainedand protectedfrom the elements at

this location (Figure4.1). The stagingarea will be maintained in an orderly

manner at all times.

4.2 CERT.IF!CATIONS_AND_RM.ITS

All personnelworkingonsite will have completedthe OccupationalSafety

• and Health Administration(OSHA) 40-hour safety trainingfor work at

uncontrolledhazardouswaste sites and currentlybe a part of a medical

monitoringprogram that meets the requirementsof 29 Code of Federal

Regulations(CFR) 1910.120. Copies of training certificatesand proof of

medical monitoringwill be furnishedby the contractor,if requested.

" 4.3 HEALTH AND SAFETY

While some contaminantsmay be encounteredduring onsite _ork, it is

: believed that the work will be performedunder Level "D" as described in the

i Phase II HSP.

_ 4.4 _QUIPMENT DECONTAMINATION

The downhole equipmentwill be decontaminatedprior to installation.

- The decontaminationarea will be provided.

Decontaminationprocedureswill follow those outlined in the Remedial

Investigation/FeasibilityStudy (RI/FS)QualityAssuranceProject Plan (QAPP)

- Section8.0 and are as follows"

4.]
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• Washing with potable water and a nonphosphatelaboratory-grade
detergent.

• Rinsing with potable water.
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5.0 SYSTEM SPECIFICATIONS_

The automatedwater level recordingsystem shall be composed of four

basic components" 1) pressuretransducer;2) data recorder;3) communication

system; and 4) central processingcomputer (CPC). The followingsections

present the minimum system performancespecifications. Detailed

specificationsshall be suppliedby the bidder.

5.I PRESSURETRANSDUCE______RR

Each of the 26 monitoringwells shall be equipped with a pressure

transducercapableof measuringwater level fluctuationsin 2-inch diameter

wells, Refer to Tabl_._4.1 for well elevationand water level information.

Anticipatedwater-levelfluctuationsrange from zero to 30 feet. Water in the

wells may contain up to I mg/l of chlorinatedvolatileorganic compounds

(e.g., trichloroethene,perchloroethene,etc.) and may be slightly turbid.

The wells will also be equippedwith dedicatedpumping devices for

samplingpurposes (to be suppliedby anothercontractor). Transducer

operationshould not interferewith samplingdevices.

The transducer shall be stainlesssteel having a milli-.ampor milli-volt

per volt output operatingwith a excitation voltagebetween 10 and 30 volts.

lt shall have a linearityof I percent of full scale or better and a

sensitivityof 0.01 foot.
-

Each of the wells shall be securedwith a lockingcap upon completionof

transducer installation.

5.2 DATA RECORD_

Each transducershall be connectedto a data recordingdevice. The

recorder shall be high performance,and capableof use at remote, unattended

environmentalsites. Some locationsmay be subjectto flooding. The data

recorder shall be equippedwith internalpower (with4 month minimum life) and

capableof operatingwith externalpower.
=

A variable recordingcapabilityis requiredranging from one readingper

second to one reading per week. Recordeddata shall be stored on site using a
-

- 5.1
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central data communicationdevice _or transmissionto the central processing

computer. The system shall be programmable,with an alarm function that

permits selectionand identificationof criticalwater level conditions.

5.3 COMMUNICATIONSSYSTEM

The on-sitedata storagesystem shall be capableof transmittingreal

time data to an off-site centralprocessingcomputer. The central data

storagesystem and all communicationsequipmentwill be locatedwithin the

treatmentsystem controlroom (Figure3.1). Due to the remotewell site

locationsand WPAFB limitationson use of radio communications,the

communicationsystem shall be by standardtelephone-typeland line.

The communicationlines shall be buried below grade at a suggesteddepth

of 36 inches. Identificationmarkers shall be placed along the lines at a

minimumdistance of every 250 feet.

5.4 CENTRAL_PRO_B.Q___LSs_.ING_.UT ER

A CPC shall be providedfor off-site use and a portablecomputer

interfaceshould be installedat the ground water treatmentplant. The

contractorshall provideboth computers. At a minimum each CPC shall be

compatiblewith a personal computer(PC) and contain the necessaryhardware

and softwareto be capable of the followingfunctions:

• Communicationwith data recorders

: • Database management

• Printedoutput
-

• Tabular interpretationand screen displayof data.

_ • Graphical interpretation(includingcontouring)and screen display
: of data

• Communicationwith off-site computers

= The CPC shall have a hard disk drive and be capable of storageof data on high
_

densityfloppy disks.
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The data system should includean alarm function to communicatecritical

conditionsto the off-site computer and capableof initiationof an emergency

call.

5.3
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Design Package S is incorporatedby referencebut is not included

becauseof its size. Copies of this design pack_geare availableupon re-

quest.
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